REPORT RESUMNESS
ED 010 543 7]

EDUCATIONAL COMMUNICATIONS SYSTEM--PHASE 111,

BV~ WITHERSPOON, JOHN P. AND OTHERS

NATIONAL ASSN. OF EDUCATIONAL BROADCASTERS

REPORT NUMBER NDEA-VIIB-430-A PUB DATE OCT 66
REPCRT NUM3ER BR-5-0995

CONTRACT OEC-35-16-014

EDRS PRICE MF-$0.45 HC-$12.20 305p.

DESCRIPTORS~ ¥COMMUNICATIONS, #HIGHER EDUCATION, INFORMATION
DISSEMINATION, SYSTEMS DEVELOPMENT, #MODELS, *INTERSCHOOL
COMMUNICATION, %*INFORMATION SYSTEMS, DEMONSTRATION PROGRAMS,
ELECTRONIC EQUIPMENT, COOPERATIVE PROGRAMS, EDUCATIONAL
RESOURCES, DISTRICT OF COLUMBIA

MULTIPURPOSE COMMUNICATIONS SYSTEM MODELS WERE DEVELOPED
FOR APPLICATION TO HIGHER EDUCATION. THREE MODEL SYSTEMS -
INTRASTATE, INTI:RSTATE, AND EDUCATIONAL RESOURCES - WERE
DESIGNED. THESE SYSTEM DESIGNS WERE ESTABLISHED FOR EASY
EVALUATION AND MAXIMUM FLEXIBILITY, WITH A MINIMUM OF PRESET
AUTOMATIC EQUIPMENT. TWO ALTERNATIVE TRANSMISSION SYSTEMS
WERE PRESENTED--(1) ONE BASED ON THE TELPAK TARJ7FF OF
TELEPHONE COMPANIES, PROVIDING A NARROW-BAND SERVICE: AND (2)
ONE BASED ON MULTIPURPOSE BROADBAND MICROWAVE TRANSMISSION.
PLANS FOR EYPERIMENTAL OPERATION AND EVALUATION OF THE THREE
MODELS IN A FOLLOWUP PHASE WERE INDICATED. RELATED
INFORMATION MAY BE FOUND IN ED 003 165. (RS)

‘s,

G AR ey
% i

LTS

BEELGNNES S
Fa

.




it R O . 14

0995
). S. DEPARTMENT OF HEALTH, EDUCATION AND WELFARE g : "

Office of Education e / :
Whis document has haan reproducet cractly as received srom tha

NN
-3
[ Ta
© Peison or organ.zation originating it Points of view or opiniond E
L stated do not necessarily reprasent official Office ot Education
o position or policy.
(e | J;
L)
FINAL REPCRT
Project No. 450A
Cortract No. OE-5-16-014 _

T T e T e e e e e

e S g

AT

;
} R
; '8
¢ }
i 23
i )
H :
3 ’
| i

EDUCATIONAL CCMMUNICATIONS SYSTEM: PHASE TII

October 1966

U.S. DEPARTMENT OF i R
HEALTH, EDUCATION, AND WELFARE 1 3

Gffice of Education
Bureau of Research




TR O ST I TR WV SPaIWey A bl e oo AT GRS e

~

EDUCATIONAL CCMMUNICATIONS SYSTEM: PHASE III .

Project No. 450A
Contract No. OE-5-16-014

John P. Witherspoon
John H. Glade
William J. Kessler
James S. Miles
Harold W. Roeth
Kenneth L. Warren

October 1966

The research reported herein was performed pursuant to a
contract with the Office of Education, U.S. Department of
Health, Education, and Welfare. Contractors undertaking
such projects under Government sponsorship are encouraged
to express freely their professional. judgement in the
conduct of the project. Points of view or opinions stated
do not, therefore, necessarily represent official Office
ot' Education position or policy.

National Association of Educational Broadcasters
Washington, D, C.




CONTENTS

INTRODUCTION 1

RECOMMENDATIONS

METHOD
RESULTS
DISCUSSION . 10
Interstate (Midwest) Model 1 '
Engineering Designs 119
In;ra:tatei(Orggo?) Model / ;»””flgg
ingineering Designs | )
Educational Resuurc:es Model ,,,w””y 217
Engineering Designs u”j 206
National Organi'z‘&ti..g;w”yy 28 :-t
Negotiations Vﬂ&‘ﬁfi‘w;elephone Compaﬁies 252 |
Evalustion ~ 255 1 ]
CONCLUSIONS, IMPLICATIONS, AND

SUMMARY
REFERENCES
APPENDIXES




e i,",u“n“;(i,, e e e Bt ek :
ik At R

INTRODUCTION o

The Educational Communications System project is a four-
phase need and feasibility study to examine the establishment -4
of a network of multi-purpose electronic interconnections for =
American colleges and universities. The four phases are: N

I. A brief exasmination of the state of institutional
cooperation and interconnection.

II. A personal-interview survey of approximately fifty k'
colleges and universities throughout the country, in order B
to learn the views of administrators and faculty members \ R
concerning the need for electronic interconnection. jg;g

III. The design of three model systems that would test . 4
some of the ideas derived from Phase II and examine more /
closely the communication requirements of academic institu- r
tions in selected areas.’ a

IV. Experimental operation of Phase III models.

Phases I and II were completed in March, 1965. This is the X
final report of Phase III, the design of three model systems. )

The Educational Communications System is part of a grow-
ing complex of interconnection studies, plans, and operating
systems. Interconnected educational television networks great
and small are operating or are in advanced planning stages in
approximately twenty states at this writing. Under the impetus
of such developments as Project MAC and INTREX at MIT, time-
sharing computer techniques demonstrate the wisdom of inter-
connections for computer use. Projects such as MEDLARS at the .
National Library of Medicine obviously tend toward interconnec- o
tiono ) =

Within this complex, the peculiar value of the Educational
Communications System is its orientation. We have carefully
involved large numbers of faculty members and administrators,
in order that ECS could have at its core the principle that we
begin by attacking presently perceived problems with presently -
available te.hnology. Our major technical premise was that 4
more, and increasingly valuable, communication:services might :
be feasible if transmission facilities were used on a multi-
purpose basis, shared where necessary.

1.




We have retained this orientation, and continue to
consider it sound.

In addition, we realize that the technology, the
administrative framework, the educational demands, and the
users themselves will change over the next few years. Many
of the uses proposed in the following pages may soon seem
over-simple or even trivial, but they represent the evaluated
jdeas of the system's potential users, as those ideas were
developed in 1966. Recognizing the evolutionary nature of
the present situation, we have attempted to design systems
in which growth can occur easily and in which use can be
controlled, measured, and evalusted readily.

One area deserving considerable attention iz the
relationship of ECS to the other parts of the comnunication
complex mentioned above. On the one hand, ECS is a finite
study, emphasizing specific areas for & specific period of
time. On the other hand, ECS is intended to provide informe~-
tion that will be useful to all cf higher education. Other
factors include the emergence of naticnal information centers
and systems, rapid technological change with attendant problems
of technical standards, such innovations as the regional educa~-
tional lsboratories, and the fact that projects naturally
affect each other even during their developmental stages.

METHOD

Tn order to accomplish the purposes of ECS, methods
were devised to provide maximum involvement of potential
users in the planning of the systems while providing technical
and administrative expertise that considered likely long-
range system development as well as these present-day require-

ments.

The fundamental tasks were to establish educational.
specifications which appear to reflect the needs of potential
users and to translate these into technical and administrative
designs which satisfy these specifications while taking future

growth into account.

The methods varied somewhat from model to model in order
to accamodate local professional reletionships and administra-
tive patterns, but liaison was provided through meetings of
the project staff and the coordinating function of the pro-
ject director. Specifics of method are included below in each
model's discussion section, but an overview will be useful

here.
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The three Phase IIT models are as follows:

1. Inter-state, developing ECS for a variety of
institutions in a major region of the United States. This
model was devised with the Conmittee on Institutional
Cooperation, which includes the Council of Ten and the
University of Chicagc. Members are University of Chicago,
University of Illinois, Indiana University, University of
~owa, University of Michigan, Michigan State University,
University of Minnesota, Northwestern University, Ohio
State University, Purdue University, and University of
Wisconsin., This model provides a conmunity with a mixture
of public and private institutions, most of them of major
size, distributed over seven states, and with a wide
variety of assets and educational needs.

2. Intra-State, developing ECS for a variety of
institutions within one state. This model is being devel-
oped in cooperation with the Oregon State System of Higher
Education, and involves &ll public institutions of higher
education in the State of Oregon. These are organized under
one administrative structure, but vary widely in size and
empha.sis.

3. Educational Resources, examining ‘he feasibility
of linking important non-academic and gunasi-academic resources
(research facilities, cultural and scientific institutions,
libraries, and information centers) with ingtitutions of
higher learning in the other two models. This model is based
in New York City and concentrates on resources of the North-
eest, particularly those between Washington, D. C. and
Boston.

After the model areas were determined and general
orientation was set, field personnel were sclected. They
were:

l. Interstate QMidwest) Model : Associate Directors,
James S. Miles and John H. Glade, both of Purdue.

2. Intrastate QOreggnZ Model: Assoclate Director,
Kenneth I,. Warren, Division of Continuing Education, Oregon
State System of Higher Education.

3. Educational Resources lodel: Associgte Director,
Harold W. Roeth, previously Assistant Menager for Programming,
Riverside Radio WRVR, New York.

3.




To assist the staff in the development of Phase II". an
Advisory Committee was named, composed of the following n .n:

Jack D. Summerfield, Chairman

General Manager, Riverside Radio WRVR
New York City

Bertram Berenson, ATA
Chairman, Department of Architecture
Hempton Institute, Virginia

leslie P. Greenhill

Director, Division of Instructional Services
The Pennsylvania State University

Donald R. larson
Assistant Chancellor

Oregon State System of Higher Biucation

Carl H. Menzer
Director of Broadcasting .
University of Iowa

James G. Miller

Director, Mental Health Research Institute
University of Michigan

Philip Morse
Director, Computation Center
Massachusetts Institute of Technology

George E. Probst
Executive Director, Edison Foundation

Chairman, Broadcasting Foundation of America
New York City

Frank E. Schooley
Director of Broadcasting
University of Illinois

C. Walter Stone
Director of University Libraries
The University of Pittsburgh
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Donald V. Taverner
President, Eastern Educational Network
General Menager, WQED-WQEX

. Pittsburgh

Robert D. Tschirgi
Vice Chancellor
Utiversity of California, San Diego

Overview of Model Procedures

In the Interstate (Midwest) Model, each of the eleven
CIC institutions appointed key administrators and faculty
members to a campus ECS committee. Initially, these members
represented 22 broad areas of academic, administrative, or
“service" concern which were selected as representing sub-
stantial communication interest. In the course of their
individual campus thinking about ECS, each institution was
free to add or delete areas.

The Midwest ECS staff met with each of the eleven
institutional ECS committees in carefully planned orienta-
tion sessions in order to acquaint them with the purposes
and method of the project and to place emphasis on their
key roles in the development of the educational specifica-
tions. These coomittees developed the initial list of
potential ECS activities.

From these suggestions the staff prepared 262 individ-
ual proposals which were then sent to the institutional ECS
comnittee members for evaluation. A total of 3161 proposal
copies were mailed for evaluation, and the number of proposals
received by any individual ranged from one to 25. Of the
total number mailed, 1904 were returned.

Data obtained from these proposal evaluations were pre-
pared for computer analysis. By appropriate coding of the
proposal, the evaluator and the application, the questions
and the responses, it was possible to analyze the proposals
to determine the educational specifications.

Initial uses of the system, then, were proposed by
potential users and evaluated by potential users.

v e, 5 ®




After this investigation, technical and administrative
designs were drawn by the staff with assistence from expert
consultants and the ECS Advisory Committee.

The Intrastate (Oregon) Model used a somewhat less
formal approach, although the results turned out to be
simijar. Following an orientation meeting attended by
representatives of the Oregon institutions, the project
director relied heavily on personal contact with profession-
als in many fields and with principal contact people on
each campas. A relatively modest written survey confirmed
the conclusions reached. Unique aspects of che Oregon model
development were the strong involvement of other branches of
state government end the close coordination with several
statewide developmental projects. It will be seen that the
Oregon ECS design includes terminals in the State Cepitol
and State Library as well as in the state's public academic
institutions. It is likely thet private institutions and
elementary-secondary education ultimately be involved.

The Educational Resources Model is basically different
from the others. In determining the model’s educational
specifications, it was first necessary to discover which
resources had & possible early role in ECS. This was ac-
complishec by applying four criteria to potential resources.
The rescurce:

1. Must have "something'(usually informetion) that has
been demonstrated as being needed by potential users.

2. Must have, or be developing, this information in a
form that is easily and quickly disseminated.

3. Must be sympathetic to the concept of ECS and find
it appropriate to coopersie in this sort of development.

L., Must obtain & significent reward «r return in ex-
change for cooperation and participation.

Using these criteria, a list of potential resources was
drawn, project proposals involving them were drafted, faculty
members in the other models evaluated them. The responses,
Plus consultation with principals of the resources themselves,
were used to determine the educational specifications for the
Educational Resources Model. These conclusions also influenced
the specifications devised for the other models.

‘60
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As in the other aresg, educationel specifications were
then translated into technical and administrative designs.

A specific comment is necessary concerning educational
television. It will be seen in the discussion sections that
rether little mention is made of ETV. This should not be
interpreted as & lack of interest or a fallure to take tele-
vision into account. Early in the work of the ECS project,
it was determined that non-televisidh communication would be
stressed for the following reasons: an overwhelming body of
material on television already exists, including studies
that deal directly with the areas under consideration here;
and to & maximum extent we wished to concentrate on system
uses that would apply in either of our two engineering con-
e figarations. Television requires a broadband (six megacycle)
L system, and we wished to preserve the option of a narrow-band

v (Telpak) system.

For those who wish to add a stronger television component
to the present report, attention is invited particularly to
the CIC Instructional Television Survey completed in September;
1965 (1), and to two Oregon studies: Inter-Institutional
Teaching by Television in the Oregon State System of Higher
Education, by Glenn Starlin and John E. Lallas (3), and a
development committee report, A Study of BEducational Tele-
vision in Oregon (2), releused in January 1965 and including

e technical plan for statewide EI'V development.

RESULTS

The purpose of ECS FPhase III, as stated in the enebling
contract, is "To develop three models of educational commu-
nications systems which will provide generalizsble information
about such factors as educational and technical specifications,
administrative orgenization and costs."

The designs which are presented in detail in the dis-
cussion sections, then, are the central results.

Based on over two years of cooperative work with meny
individual professionals on twenty participating campuses,
we have determined that the system's basic requirements are
increased communication in various modes with professional
counterparts on other campuses; easler administrative commu-
nication, both to ease coordination within university
systems and to facilitate cooperative efforis among auton-
omeus universities; maximum use of expensive computation

T.



and communications equipment; an interconnected broadcasting
network; and, very importantly, vider cooperative use of
library resources and information centers.

P TS
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The engineering sections of this report provide a
"two-layer" set of technicul designs. There is a flexible,
high capacity mlcrowave system and there is a system based
on a custom version of the telephone company's Telpak. '

s S e R O

Telpek A service, the base on which we have developed
this version of our design, provides twelve telephone
channels, or a very large number of teletype circuits, or
e brosdband service of approximately 20 KC usable band-
width, or various intermediate combinations. Baslcally,
the proposed system consists of various Telpak combinations.
end a variety of terminal equipment, including facsimile,
slow-scaen television, telephone with such associated hard-
ware as telelecture and electrowriting, high grade audio
equipment for radio and other audio services of good
quality, teletype to be used for conventionsl written
communication and for computer access, etc.

The broadbend microwave service would add two
importent dimensions: core-to-core computer transmissions
and broadcast-quality television service. Such a system
would also have greatly increased capacity to carry the
less demanding kinds of services detalled in the previous
paragraph. Choice of a microwave system over & Telpak-
based system would approximately double the cost of the

project.

The administrative arrangement of FPhase IV would
further develop the present scheme, vhich has proved very
workeble. In each case, cooperative arrangements would
be worked out between NAEB as contractor and local agencies.
Our firm intention is to provide all needed coordination
while retaining a strongly local character on each campus.
Ideally, the user of the future Educational Communications
System would see ECS (if he thought of it at all) as a
logical extension of present inter-campus services. The
$ypical user's prime point of contect with ECS would be

his desk telephone.

A modest staff would coordinate activities in each
model, and ECS personnel on each campus would be trained
in handling the equipment and operating the network. The

8




national staff would provide intermodel coordination, broad
consultation services, evaluation, national focus, project
development activities, staff training, liaison with related
groups, etc. At all levels, work directly on the communication
requirements of actual users must be gtressed.

A word should be sald about what we have come to call the
"ecore and satellite" approach to ECS development end funding.
It seems likely that the establishment of the basic trans-
mission system will not be enough to test the ECS concept.

In order to operate the systems within a realistic project

time span, we shall probably need to hasten the natural
development of some dependent services. It has been proposed,
for example, that we become involved in the establishment of

a cooperative computer-based information system in the Midwest.
Similarly, we will provide the possibility of high-quality radio
networking, but presently we have no assurance that educational
broadcasters can meke maximum short-tem use of this potential
unless we become involved in the establishment of regicnal,
network-oriented production centers. Since our major business
is transmission rather than the development of content, and
since these services (though of central importance) are all
expensive, our approach is to treat the transmission system,
along with its personnel and terminal hardwere, as the basic
unit. Into this core can be plugged a number of satellite
sub-projects. This approach recognizes that it may be neces-
sary for us to help the establishment of the satellites; but
without the core all other questions are pointless.

It is the view of the project director that Phase IV
should be of three years' duration: one year for equipment
acquisition and installation, recruiting and training of
staff, orientation of users, and establishment and testing
of the irterconnection system; followed by two years of
trial operation. The operational period must be lovig enough
to overcome novelty effects and to allow for "aha!' effects
by users. Two years seems minimal.

In the course of this development, it will be necessary
to ldentify and differentiate concerns which are primarily
local, primarily regional, and primarily national. It is
easy, though damaging, to attempt one general focus for the
vhole range of educational communications requirements.
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At the same time, there is a strong need to naintain
a national view on technical and operating standards, new
developments such as satellite transmission, etc., lest
a proliferation of individuelized, incompatible systems
make an electronic Babel within a very few years. Perhaps
such agencies as the Joint Council on Educational Tele-
conmunications can serve usefully here.

DISCUSSION

This section presents the specifics of the designs, -
cost information, and evaluation requirements. There 1is
a separate subsection for each model, and at the end of
each model's statement of method and educational require-
ments is & set of engineering designs which fulfill the
requirements. At the end of this section is a statement
on evaluation and additional comments concerning nego-
tiations to date with common carriers.

10
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INTERSTATE (MIDWEST) MODEL

INTRODUCTION

The essociation of major universities called the Committee on
Institutional Cooperation, comprised of the Council of Ten and the
University of Chicago, (see Appendix A for member institutions)
has been an ideal testing ground for the ECS Midwest regional feasi-
bility study. The purpose of the CIC is to provide the means for
voluntary cooperative arrangements wherein the educational snd
research programs of the member institutions may be strengthened
through pooling of rescurces and sharing of scarce or expensive
facilities. The purpose of the Midwest study has been to design
a model communications syutem which reflects felt needs for
electronic interconnection as expressed by faculty members of
CIC institutions.

In discussions with the ECS staff, administrative officers at
the various member institutions of the CIC have underscored, as one
of the severest challenges facing higher education, the sheer pro-
cessing end management of new information which is being produced
at fentestic rates on all campuses. At the outset, electronic
interconnection uwes seen as a potential means to put information
centers within easy reach of faculty members and of each other.

The general purposes of ECS were seen to be uniquely compatible
with the CIC's traditional role of encouraging interinstitutional
cooperation in the development of research projects, planning
instructional programs, exchanging administrative informetion end
creating an environment conducive to dialogues between the faculties.

METHOD

The ECS staff was committed from the beginning to the belief
that educational specifications should shape the technical config-
uration of an electronic system of intercomnection. The suggestions
for system use and the evaluation of those suggestions by the
faculty members who cooperated in the study were the central *-
influence on the technical design described in this report.

In order to carry out the mission of the feasibility study,
the following assumptions were made:

: 1. The study should be conducted within a set of disciplines
and administrative areas which appeared to be logical choices for

interconnection. These should be numerous &nd varied enough to

give a broad cross-section, but few enough to be manageable in the

12
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2. Faculty members on each cumpus should be designated to
cooperate in the study where it concerned their specific areas
of interest. The entire group of cooperating faculty members
on all campuses would consist essentially of counterparits with-
in the selected areas of Interest.

3. A local Prime Contact would act as liaison between
the ECS staff, the local faculty and the local CIC member.

L., Limitetions of travel funds and time would require
that the study be conducted essentially by mail.

The cooperetion extended by the CIC solved many administra-
tive problems facing ECS in its charge to design an interstate,
multi-university model. At the same time, one of the strengths
of the CIC is its dedication to the principle of voluntary
association. The nature of itc stated purposes assures that
the individual member institutions shall determine whether, and
the extent to which, they wish to participate in cooperative
ventures. The egreement with the CIC, therefore, provided
endorsement of the project and a means of approaching ‘the sep-
arate campuses. However, Since the CIC carefully preserves its
"voluntary" policies, ECS relationships with the universities
needed to be developed according to the administrative struc-
tures and procedures of the individual institutions.

In the cases of Ohio State, Wisconsin, and the University
of Michigan, for example, it was decided by officials of those
institutions that all coomunications regarding ECS should be
channeled through the Prime Contacts,; the person designated as
the princ_pal on the campus for ECS matters. In other words,
the ECS office at Purdue did not send mail directly to nor
receive 1t from faculty members on those campuses.

Some of the universities did not have full representa-
tion of the subject matter areas. Others added subject matter
areas and assigned a number of individuals to many of these
areas. There resulted, then, an imbalance from one university
to the next as regards a matching of counterpart faculty
members. The University of Chicago, for example, had eleven
individuals in its ECS faculty group, while the University of
Michigan initisllv listed sixty-eight.

Whereas all institutions cooperated in the study, some
extended more administrative force and machinery for local
follow-through than did others. This veriation in procedures
from institution to institution has had an effect on the total
results of the study which would not have occurred if it had
been possible to adhere to uniform procedures throughout.

13
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Development of Procedures

Preliminary selection of subject metter areas. (Sept. 1-15, 1965)

The original selection of academic and administrative arees
to be included in the study wes made on the basis of information
contained in the Phase II ECS study, the experiences of the
CIC Instructional Television Conmittee, other CIC activities,
and through counsel of the ECS Advisory Committee.

The initial 1ist incladed the following:

ACADEMIC ADMINISTRATIVE
1. Agricultural Extension 1. Administration (President,
2. Architecture Vice-President,
3. Astronomy etc.)

L, Biology 2, Admissions and Registrar

5. Economics 3. Business Offices

6. Education 4. Broadcast Units

7. Engineering 5. Computer & Data Processing

8. Geology Centers

9. Interdiscipiinary 6. Libraries

Programs

10. Lew SPECIAL AREAS RELATED TO
11. Medicine & Dentistry TNDIVIDUAL CAMPUSES SUCH AS:
12. Modern Languages :
13. Psychology 1. Aerospace Research Application
14. Speech & Communications Center
15. Veterinery Medicine 2. Thermophysical Properties

Research Center
3. Argonne Leboratories
Refinement of procedures with CIC Representatives (Sept. 15 -
, Oct. 15, 1965)

A letter issued by Dr. Paul F. Chenea, Purdue's Vice-President
for Acedemic Affairs and CIC Representative, to his counterparts
. &t the other CIC institutions, paved the way for early involve-
ment of faculty and staff on each campus. The letter served as
an introduction of the ECS staff to CIC Representatives, asked
for cooperation on the project, and suggested that the ECS staff
would contact “hem for en appointment to discuss best ways to
proceed with the study at their respective institutions.

Detes were then set with individual CIC members and visita-
tions were made to the eleven institutions. At each such confer-
ence, the tentative list of areas was reviewed. In some cases,
the suggested areas were approveihas presented. In other cases,
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Y some areas were added or deleted or botk. A
- The CIC Representative was asked to appoint a key faculty
or administrative staff member in each area to represent that
1 area for ECS on the local campus. The function of Prime Contact by
(1iaison between the ECS Midwest office, the faculty and the
P - campus CIC Representative) was also assigned to an individusl Ie
i staff member by the CIC Representative, and agreements were
| reached regarding methods of procedure the ECS staff would
B follow on each campus. In all cases, complete cooperation was
extended by the members of the CIC. (See Appendix A for list -
of CIC Representatives and ECS Prime Contacts.)
¥ It should be noted that by the conclusion of these visita-
tions the 2ist of academic and « Wministrative areas to be included S
. | in the study was extended as follows:
ACADEMIC ADMINISTRATIVE
1. Architecture 1. Administration Y
f 2. Astronomy 2. Admissions & Registrar -
3. Athletics 3. Breedcast Units
‘ 4. Biology k. Business Offices R
. 5. Iconomics 5. Computer & Data Processing .
6. Education Centers
7. Engineering 6. Institutional Studies =
8. Extension 7. Libraries & Audic-Visual 4
9. Geography ‘Centers
10. Geology
11. Graduate School SPECIAL AREAS
12. Heelth Sciences
13. Interdisciplinary Programs 1. Aerospace Researxch Applicae-
14. Internatioual Studies ticns Center - B
15. Journalism 2. Thermopkysical Properties
-3 16. Languages Research Center »
17. Lew 3. CIC Ad Hoc Committee on a
18. Mathemetics Fesearch and Develop- !
19. Pharmacy ment of Instructional -4
20. Psychology Resources

2l. Space & Scheduling

22. Speech & Communications
23. Veverinary Medicine 5. CIC Biometeorology draduate
2h, Chemistry Program

k. CIC Economic Development

5

25. Music 6. Argonne Laboratories
T

8

Committee

26. Philosophy 7. Likeral Arts Deans
27. Physics . JIowe Testing Service

28: Research




Orientation of Faculty Members (Oct. 15 - Dec. 15, 1965)

The ECS office developed brief documents (Appendixes
B, C, D, E) for orientation purposes and distributed them
to members of the various campus ECS faculty groups upon
receipt of their names from each Prime Contact. At the same
time the staff also developed a slide presentation which was
to be used for the crientation sessions at each institution.

e

Dates for meetings were set with the respective campus
groups as coordinated through the Prime Contacts and the CIC
Representatives, and the second round of institutional
visitations was begun. Involved were eleven institutions, ‘
43 academic and administrative areas represented by a total 5
of 371 faculty and administrative staff members. a

The orientation sessions included the following points _ é}é
of information:

1. History of the concept of the Educational
Communicatiors System.
2. Basic purpose of an Educational Communications

P 'y
i R P

3. Description and results of Phases I and II. : ® |
L. Purpose of Feasibility Study (Phase III). - .
5. Description and relationships of the three N
of Phase III.
6. Concept of the technical system. B
7. Some examples of system use. n
8. 1long range plans. B .
9. Detailed description of Phase III modus "\
operandi. . s 3
10. Timetable. ) | 3
11. Distribution of additional materials (Appendixes
F, G, H, I)
12. Questions-Answers-Discussion
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As explained to the local groups of faculty members, the
success of the feasibility study hinged primerily upon the proper
jdentification of the educational needs that might be met by an
interinstitutional communication system. Specificelly, commit-
tee members were asked to consult with colleegues in their
: areas of interest and forward to the ECS/CIC office at Purdue
K all ideas whick might be appliceble to the proposed communice-
tion system. In turn, these idees would be converted into sep-
arate and distinct proposals for use and wouid be distributed
to appropriate faculty members on all CIC campuses for evalua-
tion. It was felt that specific ideas for the use of the
communications system from caerefully selected faculty members
would provide a sound basis upon which to identify educationel
- needs. The velidity of those needs would be further tested
through faculty evaluation.

=3

Processing of mail activity. (Dec. 15 - April 15)

Through the four-month period of heaviest mail activity
some 196 "ideas" or suggestions for system use were received
from faculty members cooperating in the study. As expected,
many suggestions were essentially duplicetions of others.

N By the same token many were judged to be eppliceble to more
then one aree of interest. The "ideas" received from faculty
k. and administrative staff members have spewned some 262 individ-
ual proposals for use.

A totel of 3161 proposal copies were mailed to faculty and
staff members for evaluation. The number of proposals received

w1 by individuals ranged from one to 25 with &ll faculty members
‘ receiving an average of nine proposals. Of the total number of
£ proposels mailed for evaluation, lg_gﬁ were returned: a return -
rate of 60 per cent.

As can be noted on the eveluation form, (Appendix I) ’i
faculty evaluators were asked to rate each proposal by respond- . .
ing on seven scales.

= In addition, space was provided for comments. Question
- No. 8 asked: "Have you any comments on (or amendments to) the

: statement of the problem? If so, what are they?" Of the total
1904 evaluation forms which were returned, 468 or 25% of them
included comments relative to question No. 8. Question No. 9
asked: "Have you any comments on (or amendments to) the statement
of the proposed actions? If so, what are they?" Of the total
1904 evaluation forms which were returned, 572 or 30.0% of them
included comments relative to question No. 9. Approximetely

of all returned evaluation forms included some written

- conment. Aside from the instructive velue of these comments,

E the fact that this many busy i'a.]c-:'}zlty and stafi members took

K
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Yes or no: would communication occur regularly?

Duration of communicetion (15 minutes, & hour, etc. g

Number of institutions involved in cammunication

"SenQer's)role“ (Professor as teacher, Professor as researcher,
ete. Q

"Receiver's role" (Professor as teacher, Professor as
researcher, etc.)

One-way or two-way communication

Number of "senders"

Number of "receivers"

Abbreviated descriptor of subject area

Brief description of proposal use

Proposal originator's Identification number

Deck No. 3 ("Person" Deck)

it
Name of respondent
Area of Representation
Institution
Faculty respondent's Identification number

In the analyses of responses of faculty members who reviewed
each proposal, most attention has been directed toward their
responses to three of the questions on the evaluetion form
(Appendix I). These questions asked, essentially, whether the
respondent or his associates found value in the service which the
proposal described. For these questions as for, others on the
evaluation form, a five point sczie wae provided. Thus, by
looking at responses to these questions, an estimate weas dbtained
of the priority which might be assigned to the service in
question. Proposals with higher magnitudes of priority were
then examined with respect to their various characteristics,
e.g., general purpose of the proposal, media suggested by the
proposal, frequency of use suggested, number of 1nstitutions
to be connected, etc.

The bulk of the available information within each proposal
and each response to that proposal was represented within the '
three IBM card decks. Therefore, it has been possible to per-
form simple tallies and summaries of information of broad,
general usefulness as well as to derive more specific ansalyses
leading toward educational specifications for ECS.

RESULTS

The tebles found on the following pages were derived from
computer print-outs which processed and ordered information from
the three IBM punched-card decks referred to under METHOD.
Although several factors had to be considered in order to detem
mine educational and technical specifications, the key element
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of analysis was the specific, isolated "proposal for ECS
use." These proposels were made by faculty members who
cooperated in the study. FEach proposel was analyzed in
terms of a number of questions vital to the design of the
system. Each one contained informetion about how the system
would be used, how many individuels and what discipline
would be involved, what medis (and bandwidth) would be
required over what period of time, with what frequency,
etc, The following tabulations deal with these factors
and apply additional information concerning faculty
evaluation of the proposals.

~ As noted under METHOD, sequential numbers were
assigned in sets to various categories of input in
order to codify and process informetion. Those faculty
members named initially by CIC Representatives to assist
with the study were assigned identification numbers
ranging from "OOL" to "332". When colleagues of the
faculty in this basic group either submitted proposals
for use or responded to proposals with evaluations, they
were assigned a set of numbers beginning with "600".
Tables indicating the rate in which individuals received
and returned proposals show that in most cases those with
identification numbers of "600" or higher did not receive
proposals but did, in fact, evaluate and return proposals
to the ECS office. In most of these cases faculty members
in the original group (and on the ECS mailing list for dis-
tribution) referred proposals to their colleagues for
evaluation.

The tabulations reflecting faculty involvement were
influenced also by the organization and composition of the
separate campus groups. For example, most universities had
a riumber of individuals listed in some academic and admin-
istrative areas covered by the study. At some universities
all faculty members within a given discipline responded. to
proposals by returning eveluations. At others, only one
faculty member returned evaluations although his colleagues
had received all proposals. Although the ECS staff commu-
nicated directly with individuaels on all campuses, it
appears that groups within a given discipline at some of
the universities operated as & rather informal commlttee
with one of the number acting as “'chairmen" or prime
respondent. Therefore, it can be hoted that the "return
rate" of proposal evaluations at these universities is
somewhat lower.

20




g The findings are presented in ten taebles which
follow. They are summarized and commented upon in the

| discussion section which follows Table X.

TABLE T

This teble provides a broad overview of simple
3 tallies and percenteges as they relate to proposals for
N ECS use. Attention is called to items 3, 4, 8, 15 and
& 17 in this summary. These figures are affected by the
fact that some disciplines were represented by only one
e respondent in a group of individuels who received pro-
Iy posals.

PROPOSALS FOR ECS USE:

4 A SUMMARY OF TALLIES AND PERCENTAGES
A 1. Total No. of individual proposels 262 &
i 2. Total No. of proposal copies distributed 3161 B
3 3. Total No. of evaluation forms returned 1904 g
A L. Percent of return of all proposals 60% 3
A 5. Range of distribution per proposal 1-34 n;
. 6. Range of return per proposal 0-25 B
- - T. Total No. faculty members who received i 4
proposals 332
| 8. No. of faculty meubers who responded A
] to no proposals 83 £
3 9. Most proposals received by an individual 25 N
X 10. Most evaluations returned by an individual 25 o
; 11. Fewest proposals received by en individual 1 1 ;
| 12. No. of Academic areas receiving proposals 34 N |
i 13. Academic area receiving most proposals: &
b Biology 25 4
. 14. Academic areas receiving fewest proposals: &
¥ Journalism, Philosophy, Extensions, ]
Schedules & Space 1
15. Institution receiving most proposals: 848
' Michigen
3 16. Institution receiving fewest proposals: 95
- University of Chicago
i - 17. Institution returning most evaluestions: 329
Michigan
. 18. Institution with highest percentege of  84.2% ;
return: University of Chicago A o
19. Institution with lowest percentage of 38.84 ;
3 return: Michigan ‘ -3
) 21 :
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TABLE IT

Rate of response from CIC Institutions

PROPOSALS  EVALUATIONS  PERCENT
INSTITUTION & I.D. NO. SENT RETURNED  RETURNED

University of Chicago (Ol) 95 80 8.2
University of Illinois (02) 201 99 49.3
Indiana University (03) 349 200 57.3
g University of Iowa (Oh) 347 184 53.0
University of Michigan (05) 848 329 38.8

Michigan State Uniw(azg%ty 263 134 50.9
University of Minnesota 588 232 122 52.6
Ohio State University (09) 245 W2 57.9
Purdue University (10) 241 176 73.0
University of Wiscomsin (11) 312 190 60.9

Northwestern University 2y 149 81.0




TABLE III

Proposal Acceptance Based Upon Retings of Seven Questions

The evaluation of any given proposel for ECS use da-
pended first upon whether it was clearly understood by
the faculty members who were asked to consider 1it.

Questions "1" and "4" of each evaluation form asked these
questions:

estion "1" Is the problem understandebly stated?
Question "I Are the proposed actlions (i.e. the
"remedies") understandably stated? b
Respondents were asked to rate these questions on a
five point scale ("0" = low, "4" = high). The mean " k|
ratings of questions"l" and "4" together can be summarized : ”
as follows for all proposals: ,_
1. Lowest mean rating received by any proposal for
questiors "1" and '"4" = 1.0
2. Highest mean rating received by any proposal for
questions "1" and "A" = 4.0 ~
3. Number of proposals with mean rating of 2.5 or
higher for questions "1" and "4" = 234
The weight of the data would seem to indicate that the 4
vast majority of proposals were written with sufficient 1
clarity to be understood by faculty members. ;
Questione "2" and "3" on the evaluation form were con- 3
cerned with the faculty's evaluation of the propossl as a 4
problem. M
Question "2" To what extent do you feel personally
concerned with the stated problem?
Question "3" Among your campus colleagues, to what
extent would the stated problem be a 3
recognized concern?
The mean ratings of questions "2" and "3" together 1
can be summarized as follows for all proposals: R
1. Lowest mean rating received by any proposal for
questions "2" and "3" together = .2 (Proposal 236) "
2. Highest mean rating received by any proposal
for questions "2" and "3" together = 3.7 (Proposals 111

and 192)
3. Number of proposals with mean rating from O - 1.0
= 11
4. Number of proposals with mean rating from 1.0 to.
2.0 = 111 »
5. Number of proposals with meen rating from 2.0 to

3.0 = 123

23




6. Number of proposals with mean rating li:rom 3.0 to
.0 = 15

If 1t can be assumed that those proposals which re-
ceived mean ratings of 2.0 or higher for questions "2"
and "3" reflect faculty concern with the stated problem
to a significant degree, then it would appear that 138
of the total of 262 proposals so identified would merit
priority consideration in a pilot operation of the system.

Questions "5", "6", and "7" on the eveluation form

were concerned with faculty evaluation of the action
which was proposed to alleviate the stated problem.

Question "5" To what extent will the proposed
actions resolve the stated problem(s)?

Question "6" To what extent would you personally
wish to see the proposed actions under-
taken?

Question "7"  Among your campus colleagues, to what
extent would the proposed actione be
supported or encouraged?

The mean ratings of questions "5", "6", and "T" to-

gether can be summarized as follows for all proposals:
1. Lowest mean rating received by ary proposal for
questions "5", "6", and "T" = .3 (Proposal #146)

2. Highest mean rating received by aryproposal for
questions "s5", "6", and "7" = 4.0 (Proposal #198)

3. Number of propoeals with mean rating from 0 to

. 100 = 12
L. Number of proposals with mean rating from 1.061'.0
2 .0 = 11
5. Number of proposals with mean rating from 2.061'.0
300 - 11
6. Number of pxnposals with mean rating lii‘rom 3.061'.0
.0 = 1

Again, if it can be assumed that those proposals which
received mean ratings of 2.0 or higlher for questions "5",
"6", and "T" reflected significent desire for proposed
action -- then it would appear that 132 of the total 262
proposals so identified would merit priority consideration
in a pilot operation of the system.
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TABLE V

! ‘areas covered in the study. It identifies these areas, the i
institutions and faculty members to whom proposals were sent-- ,
| by name and identification numbers. Tallies in the last
i three columns indicate the number of proposels each faculty !
member received, the number of evaluations he returned and
the number of proposals he originated. In most cases

1
\
|
This teble is keyed to the academic ani administrative 1

faculty members with identification numbers of "600" or
higher evaluated proposals referred to them by a colleague
but were not, themselves, on the ECS mailing list. They,
therefore, are not credited with having received proposals.
Also to be noted are the tallies of institutions which had
more than one representative in a given area. In some
cases Only one of their group returned evaluation forms
although all members of the group received all proposals.

47

ACADEMIC AFFA éID NO.) FACULTY MEMBER PROP EVAL PROP
INSTITUTION (ID No.) (ID No.) SENT RET ORIG
Architecture (O1)
~ Illinois (02) Brightbill,
Linwood 001 3 3 1l
Minnesota (0T) Vivrett,
Walter K. 002 3 3 0o
Michigan (05) Brovmson T11 3 1 0
Astronomy (02)
Indiana (03) Edmundson,
Frank 003 12 0 0
Wrubel, Marshall
ook 12 9 0
Iowa (O4) Van Allen,
James 005 12 0 0
Neff, J. 807 0 1 0
Michigan (05) Mohler,Orren 006 12 12 0
Michigen State (06) Osgood,
Thomes 802 12 5 0
Northwestern (08) Henize, Karl 00T l2 11 1
Ohio State (09) Slettebak,
Arne 008 12 0 1
Wisconsin (11) Code, Arthur 009 12 0 0
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z ACADEMIC ARFA im No.g FACULTY MEMBER  PROP EVAL PROP
INSTITUTION (ID NO.) (ID NO.) SENT RET ORIG

-

Athletics (03)

I1linois (02) Eliot, Ray 010 3 0 0
Michigen (05) Schurr, Evelyn O11 3 3 0
Purdue (10) France,
Wellman 012 3 2 o
Wisconsin (11) Mott, James OL3 3 0 0
Biology (O4) -
Towa (O4) Hulbary,
Robert 014 25 12 0
Michigan (05) Allen, Jomn 015 25 0 b
7 Elliott,
Alfred 016 25 20 0
Mite, James E. O1T 25 0 0
Nace, George 018 25 25 2
Michigan State (06) Byerrum,
Richard 019 25 0 0
Minnesota (0T7) Skjegsted,
Kenneth 020 25 24 0
Northwestern (08) Wolfson,
Albert 021 25 0 ‘0
Ohio State (09) Wharton,
George 022 25 24 0
Purdue (10) Harrison,
Forrest 023 25 1 o
Wisconsin (11) Bucklin,
. Donald 024 25 17 0
Economics 505)
“Chicego (01) Ashenhurst,
Robert 025 9 9 0
Illinois (02) Paden, Donald 026 9 8 0
Indiena (03) Braden, S.E. 027 9 0 0
Williams,
Edgar 028 9 1 0
Pauscher, W. 801 0 8 0
¢ Iowa (O4) Morgen,
Chester 029 9 0 0
Michigan (05) Krachenberg,
. A.R. 030 9 8 0
Palm, Thomes O3l 9 0 0
Friefeld 809 0 8 0
Michigan State (06) Lanzillotti, —
Robexrt 032 9 2 0
Minnesota (OT) Turnbull,
John G. 033 9 9 0
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INSTIUTION (ID NO.

ACADEMIC AREA iID NO.
Economics (05)
Northwestern (08)

Purdue (10)
Wisconsin (11)

Education 506)
~ Chicago (01)

Tllinois (02)

Indiena (03)

Towe (O4)

Michigan (05)

Michigen State (06)
Minnesota (07)
Northwesternr (08)

Ohio State (09)

Purdue (10)
Wisconsin (11)

Engineering (07)
I1linois (02)

Towa (O4)

3

FACULTY MEMBER
(ID NO.)

Eisner,

Robert O3k
Dey, John 035
Johnson,

David B. 036

Griffith,

Wm. S. 037
Slater,

Marlowe 038
Fattu, N.A. 039
MeQuigg,

R. Bruce 04O
Peak, Prillip O4l
Marker,

Rebert 042
Jones, Howard O3
Benjamin,

Richard Ok
Montoye,

Henry O45
Ivey, John E. 046
Werd, Ted O4T
Neale,

Daniel C. 048
Maidment,

Robert O49
Usdan, Michael 050
Holsinger

G. Robert 051

Frederick R. 052
Hicks,

Charles 053
Thiede, Wilson

B. 05k

Wetenkemp,
Herry 055

Hubbara,
Phillip 056

" Epley,

Donald_ 057
L9

PROP EVAL "PROP
SENT RET ORIG

L}

14
1k

1k
1k

14
1k

L
14
14
1k
14

14
1k

14
14
14
1k

18
18
18

10
L

11l

17
ND
18

o

o
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%\ ACADEMIC AREA (ID NO.) FACULTY MEMBER PROP EVAL PROP
i INSTITUTION (ID NO.) (ID NO.) SENT RET ORIG

Engineering (07) cont.

Michigen (05) Becher, :
3 Williem D. 058 18 o o
Morrison, ,
Richard B. 059 18 0o o
Ristenbatt,
M.P, 060 - 18 16 0
Sewyer, T.M. 061 18 0 0
Welch,
Harold J. 062 18 0 0
Wilson, Dean 063 18 13 0
Wolf, .
Louis W. 06k 18 18 0
- York, J.L. 065 18 0 0
Michigen State (06) Hoffman, |
Joln W. 066 18 15 "0
Von Tersch,
Lewrence W. 067 18 18 0
Minnesote. (0OT) Blatherwick,
Allen A. 068 18 15 0
Northwestern (08) Hillard,
John 069 18 18 T
Rath,
Gustav J. 070 18 18 0
Ohio State (09) Bolz, Harold A. O7T1 18 0 0
Purdue (10) Solberg,
: Harry 072 12 10 0
Hayt,
William 707 6 6 0
‘Wisconsin (11) Mershall,
W. Robert 073 18 13 0
Skiles, James OTh 18 10 0
Wendt, Kurt F. OT5 18 15 0
Zwelfel,
. Leroy G. 076 18 0 0
Extension (08)
Tllinois (02) Behrens,
- John OTT 1 o 0
Carter, -
Gerald C. 078 1l 1 o

Reed, Hadley 079
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ACADEMIC AREA (ID NO.)
INSTITUTION (1D NO.)

Extension (08) cont.

Indiane (03)

Towa (O4)

Michigen State (06)

Minnesote (0T7)
Purdue (10)

Wisconsin

Geography (09)
Chicago (01)

I11inois (02)
Northwestern (08)
Purdue (10)

Wisconsin (11)

Geology (10)
Chicago (01)
I1linois (02)

Indﬁéna(93)
Iowe. (O4)

FACULTY MEMBER PROP EVAL PROP
(ID. NO.) SENT RET ORIG

Reiberg,

Rufus 080
Higgins,

Smith 081
Rey,

Robert F. 082
Doyle,

Louis A. 083
McIntyre OB8L
Swanson,

Harold 085
Bergren, G.

Welter 086
Diesslin,

H. G. 087
Ahlgren,

Henry L. 088
White,

Meurice E. 089
Shannon,

Theo. J. 090

Mayer,

Harold M. 091
Booth,

Alfred W. 092
Espenshede,

Edwerd B. 093
Forster

Walter 094
Olmstead
~ Clarence W.095
Sterling,

Henry S. 096

Goldsmith T19
Shaffer,

Paul 097
Patton,

John B. 098
Tuttle,

Sherwood 099
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ACADEMIC AREA (ID NO.) TFACULTY MEMBER PROP EVAL PROP 1
| INSTITUTION (ID NO.) (ID No.) SENT RET ORIG - |
i Geology (10) cont. ’ }
. Michigan (05) Portman, f 1
Donald J. 100 11 2 1 1 ‘
1 Briggs, L.I. T15 0 1 0 4 |
! Michigen State (06)  Prouty, C.E. 101 11 9 0 Ik
k; Sendefur,
B. T. 102 11 0 0
Minnesote (OT) Zoltei, :
Tibor 103 11 10 1
Northwestern (08) Howland,
Arthur L. 104 11 10 0
Ohio State (09) Goldthweait, -
Richard P. 105 11 10 1 |
Purdue (10) Johuson,
Robert 106 . 11 10 0 ‘:
Wisconsin (11) Cline, o
Lewis 107 11 5 o! 1
Mgher, L.J. 816 0 1 0
Graduate School (11)
Illinois (02) Paste, John 108 11 11 0
Tows (OU4) Spriesterbach, !
D. C. 109 11 2 0
Scoff, ]
Alvin H. 810 11 9 0 I
Minnesote (OT) Boddy, :
. Francis M. 110 11 11 0
Purdue (10) Waling, J.L. 111 11 11 0
Wisconsin (11) Alberty,
Robert A. 112 11 9 0
Health Sciences (12) :
Chicago (O1) Alarich, K. 710 17 15 0
Illinois (02) Bowman,
: Richard 113 17 - 3 0 | P
Smith, L
* Nat E. T12 0 1 0
Indiane (03) " Bullard, - P
Robert W. 114 17 0O o0 =
McDoneld, &
: Ralph E. 115 17T 17 2 | S
Iowe (OU) Dustan, - ]
Laurs 116 17 6 0 | R
Carter, ‘ T
Robert E., 117 17 12 0 i o




¢
ACADEMIC ARFA (ID NO.) FACULTY MEMBER PROP EVAL PROP -
INSTITUTION (1D NO.) (ID NO.) SENT RET ORIG %
Bealth Sciences (12) cont. 3
; Iowa (O4) Aydelette, . 3
Myrtle K. 803 0 2
o Michigen (05) Bowmean, ]
i Robert A. 118 17 0 :
Conklin 9 “
_ Jemes L. 119 17 16
N Deininger, %
4 Rolf A. 120 17 8
Dodge, H.J. 121 17 0
, Dudley, :
” Eugene F. 122 17 16 ;
1 Hinermen, 3
1 D. F. 123 17 0 3
Judge, g
Richard D. 124 17 14
Malinoski, i
Bernedine M.125 17 1 1]
Okamoto,
Rae H. 126 17 0 J
Owings, I
Clyde 127 17 11

Porter

.. Richard J. 128 17 0
Rondell,

© O 00O O O O O w © O © O O O o oo o o o

Paul 129 17 16
Roscoe,
Marjorie M. 130 17 G
Schuman,
Stenley H. 131 17 0
Michigan State (06) Knisely,
Williem H. 132 17 0 ,
Minnesota (07) Lazarow, I
. Arnold 133 17 0
Northwestern (08) Gregg, 3
‘ Walter 13k 17 15
| Wells, J.A. 135 17 0
Ohio State (09) Pace,
William G. 136 17 1
Purdue (10) Johnson, , A
| Helen 137 17 16
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ACADEMIC AREA §ID NO.) FACULTY MEMBER PROP EVAL PROP 3‘

INSTITUTION (ID NO.) (ID NO.) SENT RET ORIG
Health Sciences (07) cont. i
Wisconsin (11) Meyer, : g

‘ Thomas C. 138 17 0 0 :
Interdisciplinary g
Progreams (13) 2
Chicago (01) Koppelman,
Ray 139 L L 0

Indiane (03) Sturgeon, _ g
Robert R. 140 L 0 )

Towa (O4) Lloyd-Jones, !
Richard 141 4 3 0

Braddock, 3

Richard 142 L 0 )

Zenor, M.D. 143 L L 0

McCearty, :

| Harold 1lk Y 2 0

Michigan (05) Tartet, :
Michael 145 L 4 0

Remington, ¥

Richerd D. 146 4 o 0

Purdue (10) DeGroff, !
Harold 147 Y 4 1

Wisconsin (11) Thde, Aaron 148 L L 0 ‘
International Studies
(1%)

I1linois (02) Dengerfield, j
Royden 149 2 1 0 ’

Iowa {OU4) Van Dyke, 4
Vernon 150 2 2 1l g

Northwestern (08) Janda, , i
Kenneth F. 151 2 2 1

Guestkow, 3

y Harold 152 2 0 0 -

Wisconsin (11) Hill, Henry 153 2 1 0
Journalism (15) I
Towa Moeller, 2

" Leslie 154 1 0 i

Michigan (05) Mauser, I
Wesley 155 1 1 0 [

Northwestern (08) Webb, Eugene 156 1 1 0 i
ko




E ACADEMIC AREA (ID NO.)
| INSTITUTION (ID NO.)
1 Journalism (15) cont
j Wisconsin (11)
J
J: v
‘ Lenguages (16)
| I11inois (02)
]
% Indiena (03)
% Towe (O4)
.
; Michigen (05)
? e
Michigan State (06)
| Minnesota (OT)
2 Northwestern (08)
|
: Ohio State (09)
E Purdue (10)
. Wisconsin (11)
b Law (17)
1 Chicago (01)
Indiana (03)
Towa (O4)

Michigen (05)

Minnesote (OT)

e e e e e A A A e iy i e f el e

g [ e
R R AN

FACULTY MEMBER
(ID No.)

Nefziger,

Ralph O. 15°
Gosdigk, o

James A. 805

Meyers,
Keith 158
Hodge,

Carlton T. 159

Reese,

Winston J. 160

Oppenheimer,

Mex 161
O'Neill,

Jemes C. 162
Hughes, N. 163
Menze,

Bdwin F. 164
Rengud,

Armend 165
Leslie,

John K. 166

Twarog,

Leon I. 167
Randall,

Earle 168
Mulvihill,

Edwerd K. 169

Ratcliffe,
James M. 170
Kelso,

Charles D. 1T1

David,
Clifford 172

Conard, A.F. 173

Cooperrider,
Luke K. 174
Prof{itt,
Roy F. 175

Greerie,

Bruno H. 176
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PROP EVAL PROP

SENT

10
10
10
19

10
10

10

10
10
10
10

10

10
10

10
10

10
10

10

RET ORIG
0o o0
10

10 1
8 o0
10 0
8 1
10 0
10 0
1 0
1 0
0 0
2 0
10 3
10 0
-
8 o
9 0
0 0
0 0
10 0
o o
o 0
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'ACADEMIC AREA (ID NO.)

TNSTITUTION (ID NO.)

Lew (1T) cont”
Northwestern (08)

Chio (09)_

Wisconsin (11)

Mathematics (18)
T1linois (02)

Towa (Oh)
Mickigan (05)

Northwestern ( 08)
Ohio (09)

Purdue (10)

Wisconsin (11)

Pharmacy (19)
Michigan (05)

Purdue (10)
Wisconsin (11)

Psychology (20)
Chicago (01)

Iilinois (02)
Indiane (03)

Towa (O4)

Miéhigan (05)
Michigan State (06)

.
.

FACULTY MEMBER PROP EVAL PROP
(ID M0.) SENT RET ORIG

‘Ruder, David 177 10 16 O

Burke, .

Willfam T. 178 10 10 1
Bilder, “

Richard 179 10 6 0
Eckhardt,

A. G, 806 0 1 0
Muller,

David 180 17 0 (o)
Muhley, ‘
" H. T. 181 17 17 0
Hay, G.E. 182 17 o) 1
Boas, Ralph 183 17 17 2
Fisher,

Robert C. 184. 17 16 0
‘Keller,

M. Wiles 185 17T 1T 0
Ven Engen,

- Henry 186 17T 1. 0
Domino, o | B

E. F. 187 l2 1 0
Miya, | ,

Tom S. 188 12 1 1
Sonnedecker, “ , ,

Glenn A. 189 12 10 0
Fiske, o

Donald W. 190 - 14 14 o
Dulany, “
. Dor 191 .1 (o) 0.
Yameguchi, )

Herry 192. i 1. o
Arenson, o

Sidney 193 1 0
2inn,

‘Kerl L. 19% i W 0
Winder,

Clarence L. 195 14 ik 0
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ACADEMIC AREA (ID NO,) = FACULTY MEMBER PROP EVAL, PROP

INSTTTUTION (ID NO.) (ID NO.) SENT RET ORIG
Psychology (20) cont :
Minnesote (07) Derley, .
| John D. 196 1 0
Northwestern (08) Reskin, L
— ' . Nathanial 197 1k 5 o
Purdue (10) Rubenstein,
Joe 198 ik o o
Wisconsin (11) Martin,
Barclay 199 1 12 0
Space & Scheduling (21) :
I1).inois (02) Bareither,
\ Harlan. 200 1l 1l 0
Purdue (10) Blakesley, ‘
-~ J. F. 201 1l 1l o
- Wisconsin (1l) Cleary,
Jemes W. 202 1l 1l 0
Speech & Conmunicetions S
n (22) _
I1lincis (02) Ince, -
: Robert L. 203 10 T o
Indiana (03) Aver, J. .
Jeffery 204 10 0 0
Towa (OU) Becker, Sam 205 10 10 0 *
- Harshbarger,
| H. Clay 206 16 10 2 o
Michigan State (06) Oyer, .
: Herbert J. 207 10 10 o -
Minnesota (OT) Greham, '
Kenneth L. 208 10 - (o} o
2 Howell, W.S. 80k = 0 10 0
Nor+hwestern (08) Roever,
‘ - James 209 10 10 o
Ohio State (09) Brooks, Keith 210 10 10 0
Purdue (10) | Nadeau, Ray 21 10 9 0
Wisconsin (11) Dreyfus, ‘
Lee S. 212 10 9 o0 “
Veterinary Sciences (23) | -~
i_-_I:E__Michigan State (06)  Reed, '
' Charles F. 213 8 8 0
Ohio State (09) Helwig, :
| John H. 214 8 1 0
Purdue (10) Bullard,

John 215 8 8 o0

g




ACADEMIC AREA
INSTITUTTION

Veterinary Sciences (23)

$ID NO. )
{ID NO.) = (ID NOC.)

Wisconsin (11)
Masic (24)
~ Michigen (05)

Minnesota ( or)

Chemistzy (és)
Michigan (05)

Northwestern (08)

Philosophy §26)
Michigan (05)

Physics (27)
Michigan (05)

Ohio State (09)

Research (28)
~ Onioc (09)

Administration (29)
I1linois (02)
Indians (03)

| Towa (O4)
“,Michigan (05)

FACULTY MEMBER PROP EVAL PROP

Anderson,
Devid 216

Britten,
Allen P. 217

Schuessler
Roy A. 218

_Caswell,

Arnold TLT -

Mancy, K.H. 219
Emerson,

David W. 220
Burwell, R. T14

Cohen, Carl 221

Camp, Paul R. 222
Roll, Peter 223

Suits, Gwynn 224

Thoburn,

.. ‘Norman 225

Nielsen, ‘
Harold H. 226
Dickey, F.P. T18

Stephenson,
Robert C. 227
Briggs,
George E. 228

 Thomes, C.R. 229

Ewers, .
Joseph R. 230

Jordan, :

James R. 231
Boyd,

Willard 232 .
Spradlin,

- Zimmermen,

Ernest 234
. 58 :
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ACADEMIC AREA (ID NO.)
~ INSTTTUTION (ID NO.)

Administration (29) cont

Michigan (05)
Michigen State (06)
Minnesota (o7)
Ohio State (09)

'\ ."

Purdue (10)

Wisconsin (11)

- Admissions & Registrar
u (30;

Chicago (O1)

Indiena (03)

Towe (Ok4) :

Michigen (05)

Michigen State (06)

Ohio (09)

* Purdue (10)

Wisconsin (11)

FACULTY . MEMBER

(ID No.)

Ericksen,

Stan 235
King, Herman 236
Jobnson, 812

~ Smith,

Doneld K..237
Riddle,

Jackson W, 238
Cook, L.V. 811
Hicks, John 239
Carbone,

Robert 240
Percy,

Donald E. 2h1

Sullivan,
Maxine 242
Harrell

Charles E. 243

Bly,
_ Harold J. 24k

- Rebhun,

Herbe:t 245

* Scherer,

Don 246
Rhoades,
Don 247

‘Groeabec

Byron 2&8
Carey, |

Terrence 249
Stoneman,;

James V. 250
King,

Horace C. 251
Thompson, .
- Roneld B. 252
Parkhurst, :

Nelsoh, 253"
fingerson,

Roy J. 25h
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'PROP EVAL PROP
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RET ORIG
1 ;
5 1
2 0
b o
Lo
1 0
6 0
6 0
.5 0
T o
6 0
o
7T 0
o o0
o
0o 0
2.0
0 0
6 0.
7 0
T 0
7T .0
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ACADEMIC AREA gin NO. )
INSTTTUTION (ID NC.)

Broadcest Units (31)

Chicago (o1)
I11inois (02)
Indiane (03)

Iowe (Oh4)
Michigan (05)

Michigdn‘Stater(06)
Minnesote, (o7)
Northwestern (08)
Ohio State (09)

Purdue (10)
| Wisconqin‘(ll)

Business Office (32)
- Illinois (02

Indiena (03)

Towe (Ok)

Michigen State (06)
| Minnesota (67)

6hio‘State (09)

. Purdue (10)

Wisconsin (11)

FACULTY MEMBER

(Ip NO.)

Buckstaff,
- John B. 255
Schooley,
Frank 256 -
Feddersen,
Don 257
Menzer, Carl. 258
Burrows,
E, G. 259
Hunter,
Armend 260

MGoldstein,

Sheldon 261
Hunter,
Charles F. 262

‘thl,

Richard B. 263
DeCemp, John 264
McCarty,

H, B. 265

Parker,
Robert 266

Meglemre,

Tom C. 267
Jolliffe,

Elwin 268
Pierson, '

Merrill 269
Grambsch,

"Paul V. 270

Cook,

‘Leonard V. 271

Oster,

\ Clinton 272

Dawaon, .
Alfred 273

Lorenz, |
Reuben H. 27h
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2 0
2 0
2 0
2 0
1 1
2 0
> 0
2 0
2.0
1 0
2 0
3 0
3 0
3 0
o o
3 o0
2 o0
2 0
5 o
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ACADEMIC AREA (ID NO.) ' FACULTY MEMBER PROP EVAL PROP
INSTITUTION (ID NO.) (ID NO.) SENT RET OKIG

“ Coggufer and Dete
Processing (33)

Chicago (O1) Miller, R.H. 720 & L o
Illinois (02) Cheney, John 275 L4 2  ©
Indiana (03) -  Hagstrom,
| Stanley 276 4 3 0
Iowa (O4) Weeg, Gerald 277 4 3 0
Michigen State (06)  Martin, F.B. 278 &4 0 o}
Reld, -
" Richard J. 279 L V. o
Northwestern (08) Van Ness, :
| - James E. 280 L h 0
Ohio (09) . Brady, ,
Ronald W. 281 L ) 0
Black, - .
| Jemes A. 282 b L o
Purdue (10) Conte, Sem 283 L L 0
Wisconsin (11) Muller, = | |
" Mervin 284 h o 0
Institutional Studies
(34) o
Illinois (02) Zeigler, N |
Martin 285 2 2 0
Indiana (03) - = Hull, L.E. 286 2 2 2
D'Amico,
| Louis A. 287 . 2 0 0
Minnesota (07) Burriss,
"~ Russell 288 2 0 0
Purdue (10) Hirschl,
’ Harry H. 289 2 2 0
Libraries & Audio _ -
Visual (35) |
Chicago (01) Ennis, y
| 1 Philip 290 = 12 12 0
“ Fussler, Y
Herman 291 12 12 0o
Illinois (02) Oram,. | :
Robert W. 292 12 7 0
Stenstrom,
« o ‘Ralph T13 o 1 0
Indiasna (03) Baatz, -
: 12 6 0

Vilmer H. 293
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ACADEMIC AREA (ID NO.)
INSTTTUTION (iD NO.)

Libraries & Audio
Visual (35) cont
Indiana (03)

Towe (O4)

Michigan (05)

FACULTY MEMEER PROP EVAL PROP
(IDNO.)  SENT

Faris, Gene 20h

Flener, Jane 295
Herrick,

Larson,

L. C. 297
Moldstad,

John 298
Raber,

Nevin 299
Reynolds,

Michael M. 300
Sherman,

Mendel 301
Cochran,

Lee 302

“Dunleap,

Lesglie 303
Bentz, Dele 813
Treyz, Joe 304
Dunlep,

Connie R. 305
Faucher,

Rose-Grace 306,

Flanders, |
Clover M. 307
Forrest,
Delle 308

| centt,

John G. 309
Jemeson,
Harriet C. 310
Liesener,
. James 311 .
Maxfield,

G mﬂd Ko 312 e N

Muller,
Robert H. 313

Tysse, Agnes 31k
Wagmen,
Frederick H.602
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ACADEMIC AREA (ID NO,) FACULTY MEMBER PROP EVAL FROP
INSTITUTION "(ID No.) (ID No.) SENT RET ORIG

Libraries & Audio
Visual (35) cont
Michigen (05) Creig, E.S. 0 1
Michigen Sta.te (06)  Schuller, .
. Charles 315 12 11
Chapin,
» | Richard 316 12
Minnesota (O7) Stanford,
| ' , Edwaxd 317 12
. Grabon,
.~ Wesley T08
o Hopp, R.H. 814
Northwestern (08) Nyholm, Jens 318"
Ohio State (09) Pimsleur,
~ Paul 319 12
Branscomb,
Lewis 320 12
Miller,
’ Thomes E. 817 0
Purdue (10) Moriarty, Jobn 321 12
| Dowden, Keith 716 O
Wisconsin (11) Keplan.
‘ Louis 322 12
White, | —
Frederick A. 323 12 10

o o

Roo
'—l

=N HFEF® 99 W O
© © O6rO H © 00O O O O ©

Special Areas (36)
A very genersl cetegory including highly specialized pro-
grams. Although severasal proposels were originated by in-
-~ dividuels listed below, no proposels were distributed to
menbers of this group)

. Indiens (03) ARAC Tims, Howard L. 32&
Towe (O4) Iowe Testing
Service Lindquist, E.F. 325

Liberal Arts Deans Stuit, Dewey B. 326

\P“u‘rdue (1C) CIC Ad

Hoc Conmittee . Seibert, Werren 327
CIC Economic Dev , . _
- Conmittee Weiler, E. T. 328




ACADEMIC AREA (ID.NO.)
INSTITUTION (ID NO.)

Special Areas (36) cont
Purdue (10).
TPRC -
- ECS Steff
ECS Staff
ECS Staff

Wicconsin (11)

© CIC A4 Hoe Com-
mittee
Aerospace Re-
search Appli-
cation -
Argonne

" Leboratories

FACULTY MEMBER PROP EVAL PROP
(ID NO.) SENT RET ORIG

Touloukian, Y.S. 329

Glede, John 601
Roeth, Harold 605
Miles, James 606

 Lembert, Phillip 330

Regotzkie, Robert 33l

- Hirschfelder, J dseph 332
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TABLE VI

Proposal Origination by Institution

This table is oriented by institution and lists
individuels who ‘submitted "ideas" or proposels for ECS uge,
their institutions, thelr asreas of interest, the number of
ideas submitted and the number of proposals which resulted.
In many cases, it was presumed by the ECS staff that a
proposal intended for one discipline would be applicable
for other disciplines. Therefore, it should be noted that
the tallies in the "proposel" column often exceed those in
the "idea" column.

Although &pproximately 30% of the faculty cooperating
with the study submitted suggested piovposals for ECS use,

- many such suggestions were essentially duplications of ones
received earlier. In most cases, the names included in this
table are those of faculty whose suggestions were received
on earliest dates. '

, : ' PRO-
NAME INSTITUTION ARFA IDEAS POSALS
1. Linwood S
Brightbill TIllinois Architecture 1 1l
2. Marlowe - ' :

' Slater I1linois -  Education 1 8
3. Keith Meyers Illinois Leanguages 1 1
%, L.E. Hull Indians Institutional ‘

‘ Studies 2 T
5. Gene Faris Indiana Librery & A-V 1 1
6. Nevin Reber Indiana =~  ILibrary & A-V 1 1

T. Mendel o ‘

Shermsn Indians Library & A-V 3 3
8. Relph E. ' ~
McDonald Indiansa "  Health Sciences 2 2

‘9, Vernon International ‘

- Van Dyke  Iowa | . Studies 1 1
10. F.C. Blodi Towe - Health Sciences 1 1
11, Mex = S .
~ ~ Oppenheimer Iowe . Langueges 1 8
12, Clay =~ - ' S Speech & Com-

- Harshbarger Towa minications’ - 2 5

'13. Leslie Dunlaep Iowa Libraries: & o
I | AV 1 10

14. Johi-Allen  Michigen .Biology - & 24
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15.
16.
17.
18.
19.
20.
2l1.
2.
23.
2h.
25.
26.
7.
28.
29.
30.

31.

33.
3k,
35.
36.

38.
39.

NAME

George Nace
Donald L.
Portman
Edward F.
Domino
Paul
Rondell
Mildred
French
Allen P.
Britten
G. E. Hay
Carl Cohen
Byron
Groebeck
Ed Burrows

Frederick
Wagman
Louis A.
Doyle
Herman King
Tibor Zoltal
Karl Kenize
John
Hilliard
Kenneth
Janda,
Relph Boas
Frederick R.
Cyphert
Richard P.
Goldthwelt
William T.
Burke
Lewis
- Branscomb
Arne
‘Slettebak
Roy F.
Reeves
Harold
DeGroff

INSTITUTION

Michigan

Michigan

Michigen
Michigan
Michigan

Michigan

- Michigen

Michigen
Michigen
Michigen
Michigen

MsSU

MSU
Minnesote
Northwestern

Nort’ﬁweatern

Northweatern
Northwestern

osU
Csu
osU
OosuU

Purdue

66

AREA
Biology
Geology

Pharmacy

Health Sciences 3

Athletics

Music
Mathematics
Philosophy
Admissions &

Registrar
Broadcast

Units

Libraries &

' A-V

Extension

Administration

Geology
Astronomy

Engineering

International

Studies
Mathematics

Education
Geology
Law

Library & A-V

Astronomy

Computer & Da.ta

Processing

Interdiscipli-
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PRO-

NAME INSTITUTION AREA IDEAS POSALS
40. Earle

Randall Purdue Languages 1 6
4hl. Elton

Hocking Purdue Languages 2 12
42, Tom S. Miya Purdue Pharmacy 1 5
43. John

Moriarty Purdue Library & A-V 1 1
44, Werren

~ Seibert Purdue Special 1 6
45. ECS Staff
6. ECS Staff
47. ECS Staff T __1h

LT ] 26 Th 262




TABLE VII

In this table, proposals for ECS use have been pro-
cessed with regard to a number of specific practicsal
questions. The first column indicates the broad cate-
gories of proposal usage followed by more specific questions
within the broad categories. The second column tallies
the number of proposals concerned with specific proposal
elements. The third column indicates the mean ratings (or
evaluations) given those proposals by faculty members for
questions 5, .6 and T on the evaluation form.

Evaluations were ranked on a five-point scale
("o" - low, "h" = high)

Question 5: "To what extent will the proposed ac-
tions resolve the stated problem(s)?"
Question 6: "To what extent would you personally
. wish to see the proposed actions upder-
taken?" . C
Question T: "Among your colleagies, to what extent
would the proposed actions be supported
or encouraged?"

Distribution and Evaluation of Proposel Elements
Base No. of Proposals: 262

No. Mean
I. Purpose of Communication? Proposals 5, 6, T

- A, for development or discussion of
specific research problems or pro-
Jecte 61 2.0
for administrative puposes of :
departmerts, schools 48 1.8
regular teaching of undergraduates 2.0
gaining access to library materials
or reference services of distant
institution 26
regular teaching of graduates and
undergraduates 16
regular teaching of graduatas 16
for seminars or colloquia 16
business office or related non-
acedemic use . , 9

. non-teaching services for students
. community, continuing education or
public service
other or miscellaneous

NFE 0O MWk W
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No. Mean

. II. Is the Proposed Use to be Regularly Proposals 5, 6, T
Scheduled?
(occurring &t predictable intervals?)
A. Yes ) 169 2.1
B. No 93 ND
III. What is Duration of Each Use?

A. U45-59 minutes - 106 2.0
B. 90 minutes or more 50 2.1
C. Unspecifiable or unknown 45 2.3
D. 60-89 minutes 26 2.4
E. 5-14 minutes 13 1.8
F. 15-29 minutes 11 L. T
G. 30-% minutes ‘ 10 1.9

IV. About How Frequently Will Proposed Use

Recur?

A. About monthly 5 2.0
B. About weekly 58 1.9
C. About daily 41 2.3
D. Abou'; every 60 days 31 2.4
E. About twice monthly 2L 2.0
F. About quarterly 22 2.1
G. About semi-annuelly 9 1.8
H. About annually 1l 1.7

V. How Many Institutions will Be Connected
to Accomplish the Proposed Use?

A. 2 institutions 110
B. 1l institutions . 99
C. 1 institution connected to an out-
slde source

D. 9 institutions

E. 10 institutions

F. 3 institutions

G. 8 institutions

H. 6 institutions

I. U4 institutions

J. 5 institutions

NI OWNO = N

= £\ ONONB\O S

VI. What is Role or (lassification of Sender
{or "Transmitter" )t ’

A. Professor in role of teacher' 76 2.0
B. Professor in role of rgsearcher-

: ‘scholar s 2.1
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VI. What is Role or Classification of

Sender (or "Transmitter")? cont

C. Graduate student

D. Computer

E. Librarian or "information retrieval
specialist"

F. Administrator other than department
head

G. Professor inu other .ole, e.g.,
edministrative

H. Department hesd

I. Other or miscellaneous

J. Undergraduate student

K. FM radio broedcast

VII. What ig Role or Clessification of
Receiver?
A. Professor in role of researcher-

B.
C.
D.

E.
F.

‘Go
H.
1.

J.

scholar

Undergraduate student

Graduate Student

Administrator other than department
head

Department head

Professor in other role, e.g.,
administrative

Professor in role of teacher

Other or miscellaneous

Librarien or "informetion retrieval
specialist"

FM radio broadcast

No.

Mean

Proposals 5, 6, 7

37
2k

17
15

15
13
8
1
1

VIII. Must Communications Be One Way or Two Way?

A.
B.

Two way communication needed
One way commurication needed

IX. How manx are Claesed as Sendere?

B.
C.
D.

several" (1.e., 6-11)
"few" (2 5)
"many" (12 or more)

T0

258
2
182

19
32

1.9
2.3

2.3
2.1
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How many are Classed as Receilvers?
. ‘meny’ (12 or more)

B. "one"

C. "several" {6-11)

D. "few" (2-5) -

What Media Should be Used?

A. Audio (telephone)

B. Slow-scan TV

C. Electro-writer

D. Telelecture (with verious medias)
E. Teletype “

F. Computer

G. Facsimile

H. Conventional 1V

I. M Radio

223
165
127

53
40
22
15
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TABLE VIII

i Some of the 262 proposals for ECS use prescribed only

3 one medium as necessary to accomplish the intended purposes;
others suggested a combination of medie. This teble
indicates specific patterns of media, the number of pro-
posals calling for each pattern and the mean ratings of

4 questions 5, 6, and T for those proposals. (Recall that
the structure of most questions and proposals deliberately

- de-emphasized broadcast-standard television)

Distribution and Evaluation of Proposals by Medie Patternms

i No. Mean
- Media Patterns Proposals 5, 6, T
] l. Audlo, electro-writer, slow-scan TV 2 2.
| 2. Audio, electro-writer, slow-scan TV
- (for telelecture) 52
) . Audio, slow-scan TV 25
Audio (for telelecture) 22
Audio only 16
Audio with conventional TV 15
Teletype, computer data ] 13
Teletype, slow-scan TV, computer data 9
Audio, teletype, slow-scan TV, compu-
ter data, facsimile
10. Audio, electro-writer, teletype, com-
puter data
1. Audio, electro-writer .
12. Teletype only
13. 7Teletype, slow-scan TV, facsimile
14, Audio, facsimile
15. Audio, teletype, computer data,
facsimile
16. Audin, ™ broadcast
17. Teletype, fuocsimile
g 18. Computer data only
e 19. Slowescan TV, facsimile
. 20. Teletype, slow-scan TV
' 21l. Audio, teletype, computer data
22, Audio, teletype, slow-scan IV for
telelecture |
23. Audio, slow-scan TV, facsimile
2. Audio, electro-writer for telelecture
25. Audio, slow-scan ‘IV, facsimile for
» telelecture
26. Audio, slow-scen for telelecture

=
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TABLE IX

This table suggests a priority of media needs as cal-
led for in the 262 proposals for ECS use. Attention is
called to No. 9 below (FM broedcast). One of the pro-
posals calling for this medium was of an omnibus nature
suggesting several hours daily use of the ECS schedule
for radio programs. (Recall that the structure of most
questions and proposale deliverately de-emphasized
brondcast-standard television)

Summary of Media Needs

Number of proposals which inciude a need for:

1. Audio 22l

2. Slow-scan TV 164 *9
3. Electre-writer 127 3
k., Telelecture 78
5. 'Teletype Y
6. Computer date Lo
T. Facsimile 21
8. Conventional TV 15
9. M Broadcast 2

3




TABLE X

One assumption that was made in the very early stages
of ECS planning was that an interconmection facility would
be the ideal vehicle for educational radio network broad-
casting. The gquestion of programming a reglonal educationai
radio network, of course, would have to be answered by the
broadcast managers involved. This table is essentially the
response of the radio managers to a special omnibus propo-
sal regarding programming. The total number of responses is
included in the response portions of the questionnaire.

Progremming a CIC Radio Network (Proposal No. 253)

If the ECS interconnecting facilities become a reality,
the question of the exchangeability of locally produced pro-
grams will be with us again. Consequently, your feelings on
the subject are needed. Please indicate your reactions to
the following statements and questions. Also, please use
additional pages, if necessary, to comment on any of the
issues expressed herein or on other ideas that are germane
to this use of ECE.

Please respond to the statements below by circling a
number on the scale to the right of each statement. On each
scale, a "4" corresponds to complete or full agreement, "O"
denotes complete disagreement or negative feelings toward
the stetement, the other numbers represent intermediate
shades of agreement-disagreement.

Rank ﬁean High Low
hj 2 1 0

1l 3.55 International programs should
be offered on the ECS Network T 1 1

2 3.55 Programs calling for partici-
pation by faculty members of
several schools should be ,
offered on the ECS Network 5 b

3 3.44 Cultural programs should be
offered on the ECS Network 6 2 1

4 3.44 Informaticnal programs should
be offered on the ECS Network 7 1 1l

Th




* High  low
; Rank Mean L 32 10
)
4
B , 5 3.4k News analysis programs should
be offered on the ECS Network 6 2 1
6 3.22 Programs featuring speeches by
3 distinguished campus visitors
should be offered on the ECS
3 Network ‘ L 31
~ ’ 7 3.22 Drams programs should be
A offered on the ECS Network L L 1
B 8 3.00 News Programs should be
- offered on the ECS Network 5 2 l1 1
9 2.88 Live music programs should be
offered on the ECS Network 3 3 2 1
‘ 10 2.88 Reporting on research programs
g ' | should be offered on the ECS
‘ Network | 3 2 L
11 2.77 An exchange of programs between
¥ radio stations owned and oper-
E ated by CIC institutions will
‘ improve the program quality of
each station 2 h 3 1

12 2.55 Programs from the CBC should
be offered on the ECS Network 3 1 L 1

13 2.44 Programs from the Eastern
BEducatlional Radio Network
should be offered on the ECS

- Network 3 2 2 2
14 2.44 Children's programs should be
: offered on the ECS Network . 2 2 4 1
15 2.00 Book programs should be offered
. on the ECS Network , 1 2 3 2
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16

17

18

19

20

2l

1.88 Broedcast courses should be
offered on the ECS Network l1 2 3 1 2

1.4 Agricultural progrems should
be offered on the ECS Network 2 2 3 2

1.33 Women's programs should be .
offered on the ECS Network 1 3 3 2

1.33 Safety and heslth programs
should be offered on the ECS

Network 14 1 3
1.22 Sports programs should be
offered on the ECS Network 1 4 4
1.22 Variety programs should be
offered on the ECS Network ]; 3 2 3
Ul Recorded music progrems should
be offered on the ECS Network 1 2 6

PLEASE ANSWER THE FOLLOWING QUESTIONS BY CHECKING THE
ALTERNATIVE YOU PREFER

23.

2k.

For each of the five weekdays, what amount of pro-
grammuing could your station make available to the
Network?

& ___ None d_1 1-1/2hr. g _1 3 hrs. or more
b 2 1/2hr. e __ 2 hr.

¢ 5 1hr. £ __ 2-1/2 hr.

For each of the‘five weekdays, what emount of pro-

gramming could your station utilize from the ECS
Network?

a ___ Nene d 1 1-1/2hr. g _3 3 hrs. or more
b__1/2hr e 1 2 hrs. 2 NA
¢ 2'1hr, £ -1/2 hrs.




PLEASE RESPOND TO THE FOLLOWING QUESTIONS BY CHECKING |
THE APPROPRIATE BOX. '

25. Could your station clear the 5-6 PM hour daily for a net-
work news program with appropriate cutouts for the
ingertion of local commentary, campus news, and state
news? Yes _5 No 3 NA 1

26. Would your station be willing to originate a six
hour block of programs from 12 noon to 6 PM every
eleventh Sunday guaranteeing programs would be suit-
able for broadcaest by all stations of the network?
Yes 5 No _1 NA 3

27. Would yovr station be willing to teke six hours of

., recorded programming each Sunday aftternoon from 12 to
6 PM if it were suitable for local broadcast?
Yes 3 No 4 NA 2

28. Would your station be willing to provide local coverage
of appearance by guests from other CIC institutions end
feed these to the station at the guest's home campus.
Yes 8 No 0O NA 1 2

29. Could your station record three hours of network
material daily for deleyed broadcasts later within
the succeeding 24 hour period? Yes 6 No 2 NA 1

50. Would your institution be able t6 provide office space
and local facilities for an ECS radio network manager
and staff (maxiuum four individuels)?

Yes 4 No 3 NA 2

31." Could your station participate in a morning round
robin weather report with one minute of weather
observation coming from esch cooperating radio station?
Yes _6 No 3




*- DISCUSSION

In the discussion under METHOD, esmple evidence is given of
the cooperation extended’' the ECS st study by the CIC.

Ve believe that the suggestions for ECS use which were sub-
mitted by participating faculty members were motivated by real
coomunicaticns needs. The evaluation of the various proposals
for ECS use also was done by thoughtful, concerned faculty mem-
bers. The results of thelr work in these two activities
(suggesting and evaluating uses) should be distilled to the
essence of the most needed and valuable for a pilot period of
operation.

It is our purpose here to interpret in rather general
terms the mamner in which ECS would best be applied to the
basic operations of the CIC institutions as expressed by par-
ticipating faculty responses to the study. The categories
used for this purpose are taken from the study itself and may
be broadly labeled "Purposes of Commanication'. “

Preceding the discussion in each category is a table
whicl. indicates the overall response to proposals calling for
the particular purpose of commmication in question and which
then "weéds out" those proposals which were not evaluated
positively. The table then derives & new, perhaps more
realistic, quantitative evaluation,



1. Purpose of Coomunication: Research Activitiles

(The "questions" referred to in the table below are those in the
standard evaluation form used by all faculty participants, i.e.)

Question 2 "To what extent do you feel personally con-
cerned with the problem?"

Question 3 "Among your colleagues, to what extent would
the stated problem be & recognized concern?”

Question 5 "To what extent will the proposed actions
resolve the stated problems?"

Question 6 "To what extent would you personnally wish
to see the proposed actions undertaken?

Question 7 '"Among your campus colleagues, to what
extent would the proposed actions be supported

and encouraged?"

Research Activities

A. No. of Proposals B. No. of proposals with mean
rating of 2.0 or higher for
questions "2" & "3" together

61 25

Percentage V No. proposals in B with mean rating
(B. of A.) of 2.0 or higher for questions "5",
"6" & "7"
) ]
Lo% 22

Percentage Meen rating of questions "5", "6",
(D. of B.) & "7" for proposals in D.

88% 2.6

Since the conclusion of World War II the research activities
of colleges and universities in the United States have been in a
rapidly ascending spiral. While many such activities have been
basic in nature and directed toward the discovery of new know-
- ledge, many have also been tied to graduate student programs.
The problem of dupliceition of the research effort is of real con-
cern to the researchers and administrators on college campuses.
There are meny instances of duplicated supported research afforts
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in the kigher education community. Is there, then, some better
way that information regerding past and present research activ-
ities can be made aveilable to individual researchers? ECS was
seen as a potential solution to this problem inesmuch as it
could put the researchers in direct contact with each other. It
could also make availeble research consultation where neces-
sary. It could lead to further uses of research indices already
compiled which now are oftentimes frustratingly inaccessable.

Of all the purposes proposed for ECS use, the general cate-
gory of research appears to have strongest support from faculty
members cooperating with the study (see Teble VII).

The proposels in this category ranged from routine tele-
phone conferences between principals to the exchange of
graphic or digital data.

Those arzas which appear most likely to use ECS for this
general purpose are:

Biology Graduate Schools
Education Health Sciences
Engineering Psychology

Geology Veterinary Medicine

Areas of interest which demonstrated muchk less enthu-
slasm for the proposals in this category are:

Language Mathemhtics
Law Pharmacy

Identical proposals were sent to several subject matter
areas in some cases. It 1s interesting to note that the accept-
ance of these proposals varied from one subject metter area to
the next. For example, & proposal suggesting that plans for
specialized lab equipment used in research work could be made
avallable to colleagues at other institutions was rated in the
biology area, but relatively low in the health sciences.

One can conclude from availeble data that, although &
large number of proposels were in the general category of
assistance to research, those submitted represent only a
token number in this largely unexploited field.

2. Purpose of Commmunication: Administrative

(Schools, Departments,
Business Offices, etc.)
(The "questions" referred to in the table below are those in the
standard eveluation form used by all faculty participants, i.e.)
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Question 2 "To what extent do you feel personally concerned
with the problem?

Question 3  "Among .your colleagues, to what extent would the
stated problem be a recognhized concern?"

Question § "To what extent will the proposed actions resolve
the stated problem?" -

Question 6 "To what extent would you personally wish to see
the proposed actions umdertaken?" = =

Question 7 "Among your cempus colleagues, to what extent
would the proposed actions be supported and
encouraged?"

Administrative

A. No. of proposals B. No. of proposals with mean rating
of 2.0 or higher for questions "2" &

_"3" together
57 35

C. Percentage : D. No. proposals in B. with mean rating
(B. of A.) “ of 2.0 or higher for questions "5",
. "6" & ll7"

61% .- “ 2h

"

E, Percentage F. Mean rating of questions "5", "6" &
(D. of B.) "7" for proposels in D.

6% | 2.5

As institutions of higher learning become even larger,
administrative duties become more and more complex., As with any
management function, certain patterns are observed in these insti-
tutions of higher learning, and a great deal can be gained by the
"exchange of experiences, procedures and systems. Electronic
interconnection is seen also as a means to reduce the necessity
for a significant amount of travel between institutions.

‘Nearly sixty proposals had as their general purpose the use
of ECS to assist with administrative problems at the interinsti-
tutional level. Using ECS for administrative purposes can be
divided into two general categories: (1) administrative affairs
common to departments and schools; (2) those business affairs
commonly associated with the administrative arm of the university.\
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Eight academic areas received identical proposals which sug-
gested a monthly conference call between department head counter-
parts (proposal 104). The proposal suggested that provisions
should be mede to allow the transmission of visuel material and/
or use of the electro-writer to transmit handwritten notations in
addition to the telephone,

Faculty respondents in the following subject-matter areas
rated the proposal favorably:

Athletics Languages
Education Speech

Less favorable response came from:

Biology Mathematics
Engineering. Psychology

Similar proposals which suggested regular conferences be-
tween division heads were distributed to six academic areas and
were rated favorably by faculty members representing education,
languages and speech (proposal 112). Again, biology, engineesr-
ing and mathematics looked upon this use of ECS less favorably.

It is clear that ECS would provide a new and useful service
to assist with the administrative affairs among acedemic depart-
ments. The conclusion might also be drawn that some departments
would not avail themselves of this service in its early stages.

Proposals aimed at improving interinstitutional cooperation
and communication were directed to the following administrative
areas:

Schedules & Space Offices Administration
3 Admissions and Registrars Libraries & AV Centers
= Business Offices | Institutional Studies

| Again, the proposals generally called for regular telephone

- conferences between counterparts in the varioas areas and in-

: cluded provision for exchange of graphic, “eletype or digital

information (proposals 78, 137, 139, 218). High acceptance by

4 administrators who evsluated the proposals is notable in all of
the areas except the business offices.

Several proposals for ECS use were directly related to
problems of recruitment on the faculty and graduate student
level. Some fifteen subject matter areas received proposals
in this general category. However, there does not appear to be
. any particular pattern of acceptance among the areas. For
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example, & proposal suggesting that ECS facilities be used for
interviewing prospective graduate students (proposal 118)
received favcorable response from faculty respondents ing

Biology Engineering
Veterinary Science Registrar and Admissions

Tt was not favorably received by faculty respondents in:

Astronomy Economics
Law Pharmacy
Psychology

Engineering and biology faculty members received and responded

to the same three proposals in this category. Both areas res-
ponded similarly to each of the proposals as stated above and
both areas registered general acceptance of the proposal which
would allcw graduate student interviews to be conducted on ECS.
Both engineering and biology faculty members were less en-
thusiastic about a proposal calling for a CIC consortium for
faculty recruitment (proposal 201). Likewise, faculty of both
disciplines rated rather low a proposal suggesting that depart-
ment or division heads might use ECS to consult with the former
mentor of a prospective graduate student,

Language was the cnly area of the fifteen that seemed to see
any usefulness to the proposal calling for a consortium for
faculty recruitment. The most frequently recurring comment in
opposition to this proposal was the claim that prospects for
faculty recruitment could not be pooled successfully because
competition in faculty recruitment is too real.

This use of the system for recruitment pruposes does not

appsar to be among the most promising or desirable when overall
faculty evaluation of such proposals is considered.

3. Purpose of Communication: Instruction

(The: "questions" referred to in the table below are those in
the st§ndard evaluation form used by all faculty participants,
i.e,,

Question 2 "To vhat extent do you feel personally con-
cerned with the problem?"

Question 3 "Among your colleagues, to what extent would
the stated problem be a recognized concern?"

Question 5 "Po what extent will the proposed actions
resolve the stated problems?"
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Question 6 "To what extent would you personally wish
to see the proposed actions undertaken?" %

Question 7 “Among your campus colleagues, to what
extent would the propozed actions be

supported and encouraged?"

Instruction
A. No. of B. No. of proposals with C. Percentage
Proposals mean of 2.0 or higher (B. of A.)
for questions "2" &
"3" together 2
Undergrads 42 21 50% 4
Grads 16 10 . 63% 1
Undergrads B
& Grads _16 8 _506_
Sumery Tk 39 Sk%
D. No. of pro- E. Percentage F. Mean rating of
posals in B. (D. of B.) questions "5",
with meen of 2.0 "e" & "T" for
g:;eg:.lg{'yeﬁ’f '?g" propcsals in D.
& "T" together '
Undergrads 17 814 2.6 y
Grads 9 90% 2.7
Undergrads
&Grads 6 5% 2.5
Summary 32 - 82% 2.6

With the mounting increase in enrollmenis, it was pre-
dictable that both administration and faculty would look
with favor upon additional ways to exchange instructional
materials that would complement the present exchange of
printed instructional material. Early attempts in this
field were pointed toward help with the "large enrollment"
problem areas. Later attempts (and more successful ones)
‘have been aimed at the unique courses and small enrollment L
areas. As the newer sub-disciplines grow, competent -
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instructors in unique areas become fewer and fewer. What
can be done to share these rather rare instructors with the
very students on each campus who need this type of in-
struction? As a partial answer to this problem, the CIC
has developed the Traveling Scholar Program. Although a
young operation its success is assured. It has many
problems in the areas of possessiveness, dislocation, and
compatibility that will take & generation or more to
eliminate. If, however, valusble results can be obtained
without the mejor professor losing his graduate student for
a semester and without the graduste student having to move
physically to another geographic location and with the
acceptance of his credits being assured, it would seem that
this would be a step in the right direction. Another fertile area
for investigation is the possibility of guest lectures for
individual lessons or units of lessons within more broadly
based courses. Here again, travel and time away from
regular duties created major limitations to the use of
such individuals. It was apparent that some form of
communications system could materially accelerate exchange
of unique, unusual, and distinquished instruction.

Nearly seventy proposals were directed toward the use
of the system for regular iustruction (See Table VII)..
Among the unusual uses suggeshed were these:

1. The production of special videotape recordings of
lecture-demonstrations by specialists in a given field.
These videotapes then would be duplicated and distributed
to participating institutions. The tapes would be played
on all participating campuses simultanczously, and following
their showing, a live audio discussion would be conducted
between the instructor and participating groups via ECS.

2. An environmental control course for architecture
students would be developed jointly by faculty members of
several campuses and taught vie ECS for architecture classes
on all campuses,

3. A special education course would feature regular
guest lecturers from The U.S. Office of Education, the NEA
and various east coest institutions via ECS.

Number -¢r2 above was distributed to faculty members in
fourteen subject-matter areas. Responses from the following
areas can be classified as favorable:
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Architecture Pharmacy
Graduate Schools Veterinary Science
Law Mathematics

Responses from these areas were rated lower:

Astrononmy Geography
Biology Psychology
Economics Speech
Education Engineering

Nearly twenty subject-matter areas received proposals
which had as their purpose regular instruction. For the most
part the suggested uses saw ECS as a means to provide instruc-
tional services that might otherwise be unavailasble. A large
shaie of these proposals called for telelecture techniques
vhich provided for visual display and two-way audio.

The general category of instruction would appear to be
one of the most fruitful areas to investigate during a pilot
period. Implied in all applications of instruction via ECS
are serious questions of organization, jurisdiction, faculty
relations, accreditation, etec. However, the many favorable
responses from faculty members in the CIC seem to indicate
that these problems are not insurmountable.

With the growth in numbers of graduate studemts (par-
ticularly on the CIC campuses, which are responsible for
30% of the advanced degrees granted in this country) thesis
and dissertation examinations and topics are a major concern.

Three basic proposals were developed and distributed in
this general category. All of those proposals foresaw ad-
vantuges in involving a faculty member from another institu-
tion in & consultative way or &s a regular member of a Fh.D.
conmittee. The proposals were distributed smong eleven of
the subject matter areas. Overall acceptance of the basic
idea of utilizing ECS to broaden Ph.D. programs would ap-
pear to be high.

One proposal called for an ECS thesis conference be-
tween th: Ph.D. candidate and an "expert" faculty member on
enother campus (proposal 085). The evaluaticns of this
proposal as given by the five astronomy respcndents would
indicate that they did not think much of the idea. However,
those in biology who responded to the same proposal rated

it very high.
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Areas which received proposels in this category are:

Architecture Graduate School

Astronomy Lew k|
Biology Pharmecy
Economics Veterinary Science
Education Admissions and Registrars =
Engineering
Law and Pharmacy are the only areas which did not

exhibit general approval of the use of ECS for this purpose.

Five respondents from CIC graduate schools did not .

rate very high the proposal which suggested that & professor L 4

from s distant cempus should participate in a local Ph.D. |

oral exem. However, the respondents felt more positively
- toward the other two proposals in this category. OCne sug- >
! gests that a distunt professor could, by virtue of ECS, be )
e member of a local Ph.D. conmittee and the other suggests
that Ph.D. candidates could consult witb & distant professor
ebout his dissertation via ECS. Concern was expressed by
some faculty members in their comments on the proposals
suggesting an ECS thesis conference. It was felt that a

cereful screening process would be needed to assure that
(1) the professor's time would be availeble only on his
terms, (2) the graduate student would have done his home-
work before communicating with the professor, and (3) the
consulting professor would have received advance meterials
to make such ECS conference meaningful.

k. Purpose of Communication: Access to Library or.Reference
Services at Distant Institution

(The "questions" referred to in the table below are those in
the si);andnrd evaluation form used by all feculty participants,
i.e.,

L3

Question 2 "To what extent do you feel personally
concerned with the problem?"

Question 3 "Among your colleagues, tc what extent would R
the stated problem be a recognized concern?" B

Question 5 "To what extent will the proposed actions
resolve the stated problems?"
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Question 6 "To what extent would you personally wish
to see the proposed actions undertaken?"

Question 7 "mong your campus colleagues, to what
extent would the proposed actions be
supported and encouraged?"

Access to Reference Services

A. DNo. of B. No. of proposals C. Percentage
Proposals with mean of 2.0 or.. (B. of A.)

higher for guestions "2"
& "3" together

26 21 81%
D. No. proposels E. Percentage F. Mean rating of
in B. with mean (D. of B.) questions "5",
of 2.0 or higher 6" & "T" in D.

for questions "5,
"6" & "7" together

With the increased output on the part of researchers and
writers and the improved fecility for printing, the library,
which is the most common storage and retrieval system, is
rapidly being inundated on all university campuses. No
longer can anyone afford the ecquisition or the storage spece
for broad holdings in very many areas. Many librarians and
academicians are looking toward the day when this sort of
material can be stored in electronic systems, easily retriev-
able ani available to distant points. The computer is basic-
ally the key here, and it is looked upon by many as & panacea
to this problem. Experience has shown that this is undoubt-
edly not true, But the computer in conjunction with other
forms of electronic and microform storage devices will provide
an answer to this problem in the years to come. In the ulti-
mate system, this material should be available at the faculty
member?s or the administrator?s desk for instant recall. Such
a system will not be in general use for msny years, but there
are many interim stages that can be and are being explored at
this time. They go at least part of the way toward solving
the immediate problem and perhaps point the way toward the
ultimate solution.
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Several proposels were offered which were applicable to
a number of subject matter areas. However, there were a
number offered that applied only to one or two disciplines
at most.

The most comprehensive proposal submitted in this gener-
al category called for a complete regionel service which would
be available to all facuity on all CIC campuses at all times
(Proposal No. 164). A computer center at each CIC campus
would provide local campus service and also would be on line
to a CIC Central Computer complex. Reference materials would
be made available to the inquiring professor in the form of
. print-out, TV display, electrostatic hard-copy, etc. The
author frankly admitted serious gaps in the proposal but
offered it in the realization that nearly &all the technology
called for by the proposal is now available and that such a
service would be of infinite help to faculty members engaged
in research and other scholarly pursuits. It is interesting
to see how this proposal was received.

Rating it rather high were: blology, geology, pharmacy
and veterinary science. Evaluations indicating less en-
thusiasm came from mathematics, the computer sciences,
libraries and A-V departments. However, throughout all the
subject matter areas, none rated the proposal low.

Other proposals offered might be summarized this way:

l. ECS link with computer-stored finencial information
in Manhattan.
2. Access to Engineering Society Library Index
3. Access to the inter=vniversity:c¢onsortinm.for
international :studies at the University of Michigan.
4, The development and operation of a computerized
law library.
5. Access via slow-scan TV to Mathematics Abstracts.
6. Access to Chemical Abstracts in Columbus, Ohio.
7. Physicists® access to Project TIP: at MIT.
8. Access to the Center for Research Libraries in
Chicago by CIC librarians.
9., The establishment of a CIC clearing house for 1nter-
library loans in Washington, I.C.
10. Access to Thermophysical Properties Research Cénter
at Purdue.

In only isolated instances‘did any of the proposals
receive "low" ratings. Comments accompanying evaluation
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sheets can be characterized generally as being in sympathy
with the stated problem. Many pointed out, however, the
vast amount of plamning that would be required to institute
rapid interinstituiional storage and retrieval services.

A greatl; amount of discussion has been carried on
within the CIC between ECS personnel and camputer center
directors relative to the way ECS could provide logiceal
extensions to current computer operations. Indeed, many
networking ideas have as their main thrust, the tieing
together of computers for research, storage and retrieval
functions etc. As recounted above, response to proposals
of ECS use involving camputers has been generally favorable.
However, & problem has surfaced which seems to be universal
amung all CIC computer centers and which ECS staff-members
felt the need to probe. The rapid growth of local operations
and' the dynamics of this relatively young seience appear to
keep local directors extremely busy taking care of their own
houses. Although they see the potential and the advantages
of interinstitutional link-ups, many center directors feel
they cannot afford the luxury of thinking beyond the next
generation of equipment which is needed ncw to satisfy
local, ongoing needs,

The occasional meetings between computer center person=-
nel appear to be.confined to. trouble-shooting each other's
local problems. Although machine incompatibility is no
longer & major problem, procedures and administrative ree-.
sponsibilities uppear to be widely diverse from campus to
campus .

In order to focus on realitiex and to avoid, if possible, ‘
all vestiges of "blue-sky" generalities, the ECS-CIC staff
with the help of Gerald Weeg, Director of the University of
TIowa's Computer Center, developed and distributed to all
Computer Center Directors of CIC institutions a survey ques-
tionaire. The questionaire confined itself to practical
questions of local capabilities, service loads and future
plans.

The original questicmaire and a subsequent reminder has
netted responses from five of the eleven institutions. The
return of less than 50%, coupled with some incomplete answers
on questiomédires which were returned would meke any detailed
analysis or interpretation of rather questionable significance.
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However, some assumptions can be made from the manner in which
the five respondents answered certain selected questions.

Question 1l: Would your installation have a need for computer
time at other centers to relieve peek load situations?

Yes No

Iowa Chicago

Northwestern Illinois
Minnesota

Question 2: Does your installation normally have computer
time available which could be used by other CIC institutions?

Yes Hrs. per day Time of day Regularly
Chicago - 7 night No
Towa 2 third shift No
Northwestern 2«3 third shift .No

Yo \ et s e
Illinois
Minnesota

Question 3: Can your computer system accomodate remote input?

Yes LS
Chicago Tape to tape rate Minnesota
Tape to disk rate Towa

Illinois 14.8 LPs Northwestern

Question 4: Do you have special computer programs which can be
made available to other CIC institutions working your computer?

Yes ~ No
Chicago Illinois
Northwestern

Iowa
Minnesota
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Question 5: Can a list of your computer programs be made avail-
able to other CIC institutions?

Yes No

Chicago Illinois
Iowa

Nehhesetse™

Question 7: Do you plan to buy or rent additional computers?

Yes hen No

Chicago Northwestern
Illinois 3/67 u
Iowa 12/66
Minnesota 12/66

Question 6§ : Is your present computer available on a time
sharing basis with remote slow speed teletype stations in
various buildings over the campus?

Yes Stations Bldg. No

Illinois 1 1 Chicago
Towa
Northwestern
Minnesota

Do you plan ¢o add time sharing facllities with your next
generation of equipment?

Yes How many stations? Bldgs. No

Chicago 18 3 Illinois
Towa 4o 20 Minnesota
Nogthwestern ? ?

Could other CIC institutions be regularly considered as remote
slow speed teletype stations of your computer

Yes No

Northwestern Chicago
Iowa Illinois
Minnesota




Question 14: Would a regional ECS Computer Center with the
blggest computer system available in a broadband time sharing
configuration be helpful to your current or planned oomputer
center?

Yes No_

Iowa Chicago
Illinois
Minnesota

Question 15: Could you provide office space for an ECS Com-
puter Center traffic manager?

Yes Mo
Iowe Chicago {
Illinois
Minnesota

Other questione asked for listings cf available computer
programs or CAI programs, inventories of computer center
equipment, tables of organization, hourly charges, etc. ;
The canpleted questiomnaire are availeble and on file at
the ECS office at Purdue University. However, it would \
appear from the summery of answers included here that atti-
tudes toward interinstitutional exchange of computer ser=- 5
vices vary widely among the institutions and that no clear
pattern has emerged. It would seem that current practices
do not include the concept of wide scale networking of
computer facilities. Time sharing of computers definitely
is growing orn the individual campuses but need has not been ]
evident for more than specialized or occasional link-ups
between instituticns. :

Specific.proposals for ECS use which would link the
Midwest Model to the Educational Resources Model on the east-
ern seaboard were generated largeiy through the efforts of
Harold Roeth, Associate Director of ECS for the Educational
Resources Model. The potential service available is explored
in much greater detail in that part of this report. However,
some nine areas of concern considered proposals which in-
cluded eastern resources. Generally speaking, acceptance
could be rated as high.

The assumption can be made that once an ECS Midwest
Model becomes operational, and faculty members realize
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through experience the communications possibilities, traffic
between the midwest and the east would step up considerably.
It is believed that the way will have to be shown during the
pilot period, however, and experimental uses of the system
between the two models will need to be arranged and demon=-
strated.

The same may be said for interinstitutional applica-
tions of canmputer assisted instruction. CAI is now demand-
ing and receiving much attention on the part of all educa-
tors. Using many of the techniques delineated by program-
med instruction and adding a few of its own due to the
tremendous storage capacity of the computers, CAI seemingly
has & great potential for "tutor-like" instruction. Like
programed instructions, computer assisted instruction has
a voracious appetite for the time of the programmer., How-
ever, once & program is completed it can and should be
shared with others in both local and remote locations, If
there are satisfactory communication channels available,
this can be accomplished. Then, because of the tremendous
time requirement in constructing a CAI program, it seems
logical to assume that centers for given academic areas will
be established end their programs made available on & share-
time basis with any other institution that can be put into
communications with thenm.

One proposal dealing specifically with computer

i assisted instruction was distributed to six areas in the
study. The proposal called for the cooperative development
(via ECS) of CAI program centers in the CIC grouap of insti-
tutions. Theoretically, computer centers at different insti-
tutions would become repositories for CAI programs for par-

" ticuler subject-matter areas and through £CS facilities
would be accessible to all institutions.

Only representatives of the engineering and institu-
tional studies disciplines rated this proposal favorably.
Much less enthusiastic were the evaluations from bilology,
psychology, computer and data processing centers, and
libraries and AV centers. The critical comments accompany-
ing evaluations might be summarized this way: "The proposal
is much too optimistic about the acceptability of locally
produced CAT programs in other institutions."

There are several faculty groups within the CIC making
studies of CAI potentialities. ECS would appear to be an

ideal vehicel to test applications which are interinstitutional
in nature.
ol




5. Purpose of Communication: Seminars and Colloquia

(The "questions" referred to in the table below are those in
the standard form used by all faculty participants, i.e.)

Question 2 "To what extent do you feel personally
concerned with the problem?"

Question 3  "Among your colleagues, to what extent
would the stated problem be & recognized
concern?"

Question 5 "To what extent will the proposed actions
resolve the stated problems?"

Question 6 "To what extent would you personally wish
to see the proposed actions undertaken?"

Question 7 "Among your campus colleagues, to what
extent would the proposed actions be
supported and encouraged?"

Seminars and Colloguia

A. No. of P. No. of proposals C. Percentage
proposals with mean of 2.0 (B. of A.)
or higher for
questions "2" & .
3" together

16 13 86%

D. Na. of E. Percentage F. Mean rating of
proposals in B. (D. of B.) questions "5",
with mean of 2.0 "6" & "7" in D,

. ar higher for quest.
ns", "6" & 7 together
¢

12 929, 2.6

Hundreds of seminars and colloquia are held on each of
the CIC campuses annually. The Purdue campus alone holds at
least 350 such meetings each year. A considerable sum is
set aside by many departments to pay honorearia and travel to
experts from other campuses and industry. Such presentations
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are oftten more limited by the availahility of men than they
are by funds.

It is therefore logical tou assume that If such seminars
could be shared through the services of an ECS, this develop-
ment would be welcomed by both the presenters and the audiences.
The presenters would not be called upon so often to teke time
away from their research/teaching/administrative activities.
The eudiences would have the opportunity to hear better in-
formed pecple more often and people addressing themselves to
more pertinent subject matter,

Faculty participants saw three potentizl ways in which
ECS could be utilized to help with the colloguium/seminer
problem. The first of these was to enable other universities
to listen in on seminars held at one campus. The second
idea was to utilize seminar presenters from their offices on
their home campuses to mneke presentations to seminar groups
on remote campuses. The third idea concerns the joint plan-
ning of seminars so that more important people could be ine
volved and thus made available to all. campuses by allowing
a series of campuses to vriginate seminars in turn.

Several proposals for interinstitutional cclloquia or
seminars were suggested by faculty members and they received
approval. from most areas of interest covered in the study.
Those areas indicating more favorable reaction to this use
of ECS are:

Biology Health Sriences
Econonics Mathenmatics
Education Pharmeacy

Graduate Schools  Spesch

Less enthusiasm for this use of ECS were indicated in the
responses from the following areas:

Astronomy Languages
Engineering Law
Geclogy

Respondents from psychology departments seemed to favor
the idea of faculty coileoguis, but seemed much less interested
(or saw less value in) graduate studernt seminars conducted via
ECS.
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Responses are interpreted here as being influenced chiefly
by the basic idea of collcquia, seminars and other types of
structured scholarly dialogue. Responses are also influenced,
perhaps to a lesser degree, by some of the organizational or
mechanical aspects of the various proposals. Broadly inter=-
preted, the colloquimmor seminar would convene monthly or
bi-monthly for a period of about one and a half hours.
Arrengements for each such meeting would be worked out in
advance (via ECS) so that interinstitutional discussion
could occur freely. Principal participants wownld be pro-
vided the necessary aids to enable them to display visual
material or to make "chalkboard" types of notations.

Comments which were critical of this use of ECS, spoke
of the "difficulty in getting faculty members to attend
presently scheduled colloguia or seminars. Additional such
meetings would compound the problem."

Tt would appear from the weight of the data, however,
that faculty respondents felt that this basic use of the
system would be helpful and should be pursued.

6. Purpose of Communication: Non-Teaching Services for
Students

The "questions" referred to in the table below are those in
the §tandard evaluation form used by all faculty participants,
i.e.

Question 2 "To what extent do you feel personally

concerned with the problem?"

Question 3 "Among your colleagues, to what extent
would the stated problem be a recognized
concern?"

Question 5 "Po what extent will the proposed actions
resolve the stated problems?"

Question 6 "To what extent would you personally wish
to see the proposed actions undertaken?"

Question 7 "Among your campus colleagues, to what
extent would the proposed actions be
supported and encouraged?"
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Non-Teaching Services for Students

3

A. No. of proposals B. No. of proposals C. Percentage
with mean of 2.0 gan. o’f;;A.l
or higher for

quest'. ﬂ2|l & ll3|l

together
8 b4 50%

D. No. of proposals in B. E. Percentage F. Mean rating
with mean of 2.0 or (D. of B.) of question
higher for quest. "5", "5, "ev, "
"6", "7" together in D,

2 50% 2.6

The need to provide opportunities for studemts to
gain experience beyond local campus functions is recognized
as one which universities have tried to meet.

As part of their total development, students nead more
opportunities to test their abilities among their contem-
poraries. The restrictions of time and money often prevent
a great number of students from participating in activities
which pit their skills and abilities against students from
other institutions. Several proposals spoke to this question
and suggested ways thet ECS might assist.

Proposal No. 187 suggested that ECS could provide the
means for much more interscholastic activity in the field of
physical education. Competitive games, such as bowling, which
do not require both teams to be in the same place, conld be
played simultaneously on local campuses with scores exchanged
via ECS. Elaborations upon simple exchange of scores could
thelude visual display of running scores, announcements by
judges and other devices which would heighten the feeling of
competition. '

This proposal was rated very high by the physicel educa-
tion faculty who responded.

In the field of speech, a proposal which suggested that
ECS could be used to conduct interscholastic debates did not
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meet with as much acceptance. In addition to the rather low
rating given this proposal by the faculty members who respond-
ed, these conments were concluded! "debates require visual
as well as audio presence"; "our debaters get all the travel
and competition they need".

T. Purpose of Communication: Continuing Education and Public
Service

The "questions" referred to in the table below are those in
the standard evaluation form used by all faculty participants,
i.4y

Question 2 "To what extent do you feel personally
concerned with the problem?"

Question 3 "Among your colleagues, to what extent would
the stated problem be a recognized concern?"

Question 5 "To what extent will the proposed actions
resolved the stated problems?"

Question 6 "o -what extent would you personally wish
to see the proposed actions undertaken?"

Question 7 ™"Among your campus colleagues', to what
extent would the proposed actions be sup-
ported and encouraged?"

Continuing Education and Public Service

A. DNo, of proposals Be. No. proposals with  C. Percentage
mean of 2.0 or higher (B. of A.)
for quest. "2" & "3"

together
| 7 b 57%
D. No. proposals in B E. Percentege F. Mean rating

with mean of 2.0 or (D._of B.)' of questions’
hidler for quest. "5"’ - "5"’ "6"’ "7"
: "6", "7" together in D.

3 75% 2.9



Universities and educational associations are accepting
more responsibility each ycar in the area of continuing educa-
tion. This need is met most commonly today by holding work- g
shops, conventions, or conferences. The growth of this type f
of activity indicates that it fills a need and involves a i
grest number of faculty members. Organizational logistics
require great amounts of the administrator's time, and they
place inordinate demands upon the authorities in the field.
Hence, there is a continuing search for ways to enlarge the - p
audiences and reduce the incidence of participation by the
authorities. A commnications system is envisioned as pro=-
viding the fcllowing opportunities to alleviate these prob-
lemss

1. Expasnding the audience by meking the audio and
visual portion of the conferences available to persons in
remote locations.

2. Providing for participation by the experts from
remote locations, thus eliminating travel and cutting down f |
on time awey from regular duties. | J

3. Joint planning of such activities so that they can
be shared by all.

A glance at any list of such activities reveals that
work is going on in professional, sub-professional, pre=
professional and re-training arees.

The application of ECS to the broad activity of cuntinu-

. ]
ing education was considered in one basic proposal for use | ."1
(proposal 174). Generally speaking, the proposal suggested ‘
that guest speakers could be brought to local continuing 4

education conferences via ECS, or alternatively, that pro- L |

. fessional groups on several campuses, through electronic 4 ‘
[ _ inter-connection, could share presentations. Telelecture | ‘
' techniques, with provision for transmission of visual | 4 1
materials, chalkboard notations (electrowriter) and two-way  § j
audio were suggested. 5 1

The proposal, which further suggested thst ECS facilities  §
would be used for the coordination and planning of such inter- ' 3
institutional activities, was distributed to faculty members

in:
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The Health-Sciences Veterinary Science
Law Extension Division
Pharmacy
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Data indicates that all areas except law would fin?
such use of ECS very acceptable. '

8. Purpose.of‘Coﬁmunicaxionz Radio Broadcasting

Active cooperation and communication between educational
broadcasters preceeded by many years the formation of the CIC. i
However, the institutions in the CIC group were early and 2
leading exponents of educational broadcasting as a means of
fulfilling their obligations to citizens "who cannot come to
the campus”. Seven of the eleven institutions have operated
AM redio stations since the early 1920's. Today the CIC
universities operate seventeen FM stations, four TV stations,
six TV production: centers, one radio production center in
addition to the original seven AM stations.

One of the continuing concerns of the CIC broadcasters
has been the establishment and operation of a "live", regional
network as a means to upgrade programming and improve public
services. This networking concept fits perfectly the raiscn
d*etre of the CIC and ECS, i.e., improvement of quality
through sharing of resources. Services have been improved
considerably in recent jyears through the growing strength of
the National Association c¢f Educational Broadcasters, the
professional associastion tc¢ which all CIC broadcasting opera-
tidhs belong. The National Educational Radio Network.:of the
NAEB proviges high quality tape~recorded programs and other
services for its more than 150 affiliates on a self-supporting
basis. ‘The logical next step for CIC broadcast operations
continues to be "live" interconnection.

In 1961, through a grant provided by the CIC, Carl Menzer, °*
General Manager of WSUL, Iowa City, Iowa, conducted an ex-
haustive survey among the member institutions and their broad-
cast arms to determine the feasibility of a network, its tech-
nical configuration, its programming pctential and the economic
implications of operation.




The resulting study revealed high interest among the
member wniversities, ample evidence of cocperative program-
ming pussibilities and resulted in a relatively simple plan
for a "round-robin" interconnection system. Although the
estimated cost to establish and operate the proposed netw-
work was low when measured by commercial standards, the
decision to implement the plan was deferred in favor of
other programs considered by the CIC to have higher
priority.

The current ECS concept of interconnection now affords
the opportunity to establish a regional radio network which
would share trensmission facilities with the non-broadcast
services of ECS.

Two specific proposals related to networking were sent
to all radio broadcast managers in the CIC institutions'y
One called for a central production center charged with the
production of high quality netwcrk fare which could be
utilized by all stations on a CIC network (Proposal 29).

The other proposal requested responses from the
broadcasters regarding actual programming they would prefer
and possibly help to provide on & "live" radic network
(Provosal 253).

The general response to bcth proposals was very favor-
able. Radio operators, in their selection of programming
preferences, set valuable guidelines for a future network
schedule, I addition all of them indicated that their
production services could contribute programs and thus share
in the responsibility of network cperation.

A meeting of CIC radio broadcast managers held in
Chicago on May 27, 1966, confirmed the continuing high
level of interest in and the desirability for educational
radio netwcrking., Several aspects of = radio network
operation were drawn into sharper focus.

The dlscussion may be summarized in the fcliowing areas
of general consensus:

1. Initial network operation of about 21 hours a week,
seven days & weei:,




. 2. A network could perform the additional unique service $
of extending individual stationts broadcast day by offering 8
early morning (prior to present sign-on times) and lute even-
ing fare (after present sign~off times). Each net effiliate
would agree to program the network in turn for these periods.

3. CIC stations wouwld expect to contribute up to
$100,000 to a program production fund for the ECS pilot
period and would assume thet matching funds would be sought.
(The proposal for a Production Center for the pilot period
was deferred and the concept of awarding separate production
contracts to existing production centers within the CIC or
elsewhere was substituted.)

4, Each CIC radic manager cculd assign a staff member
to full-time network programming i:: o particular area of
interest.

5. Each CIC redio manager would identify outstanding
specialists or scholars on his campus who might be called
upon as program talent and/or resource persoiis.

6. ECS narrow-band services could materially help
local and network management personnel in a variety of ways,
e.g., storage and retrieval of music library file informa-
tion,

In view of No. 5 above, CI7 radio menagers have provided
the ECS staff with the names and professional background data
of faculty members (Appendix J) who could act as resource
persons in the following very general fields:

l. Agriculture T. Literature

2. Business/Economics 8. Medical Scierces
3. Education 9, Music

k. Engineering 10, News/Comment

5 Fine Arts 1ll, Science

6. Law 12. Social Sciences

The 1961 Netwcrk Study conducted by Cerl Menzer,
General Manager of WSUIL (University of Iowa) contained the
“ollowing summary in its report.




A "In summery it can be reported that to crganize and
operate a midwestern radio network of CIC institutions is a
thoroughly practical prcject.

It will provide programming facilities far supericr to
those that could be obtained by any individual station.

It will tend to raise the quality of production and the
scope of efforts at the several instituticns.

It will provide closer institutional contact over the
major portion of seven states and thirty-eight million people,
and project the image of higher education over this area and
to these people.

It will provide this huge area with a service far
superior to anything before available in fields of education,
culture and information, and not generally available else=
where,

It will pioneer in forming & nucleus on which to build
a nationwide educational service,

It will allow experimentation to determine the value !
using an expert, available at only one placze, to provide
material to others in the instructioual program.

It will provide a research toocl to determine the value
of radio as an inexpensive means (contrasted to highly
expensive television) of providing classrcom and adult off-
campus instruction.

It has the wholehearted support of all individuels and
organizations engaged in the educational broadcasting field.

It will provide closed circuit facilities for the eleven
institutions which can become a most important and money
saving device.

It will assist the educaticnal icstitutions in discharg-
ing their respomsibilities to the citizens of this area who
cannot come to the campus, ard at relatively little expense.

Tt will provide an opportunity for acquiring experience
in network operstion, locking forward to the time when it may
become feasible tc inaugurate television networks.
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It will provide an opportwunlty fer the training of
students in network operation nut rcew availabie,

It wili give stature and national recoguiticn to
the radic operations involved.

Further: This project meets the goals of CIC to
improve educational and public services while minimiz-
ing costs by (1) instituting cooperative efforts among
the eleven institutions, '(2) identifying specialized
areas cf teaching and research in which cocpersative
arrangements may be desirable, and (3) initiating
cooperative activities in instruction and research, par-
ticularly in graduate areas, among the institutions.

It will do these things and many more. The cost,
compared to other projects of similar importance, is low.
The technical fanilities, programming and maripower are
presently available. There need be no substantial delay."

The current ECS study on interconnection of CIC
institutions appears to support the 1961 summary statemert
completely, adding the factors cf shared network facilities
with non-broadcast funetions and the optior cof television
interconnection as well.
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RECOMMENDATTONS

Administrative Design i

Managing the Project X

The ECS Project 18 in the forefront of electronic ;
interuniversity communications networks, a new concept i
whereby the faculties snd administrations of' institutions
‘of higher learning recognize that they no longer can be
self-sufficient but must of necessity depend upon
colleagues in other institutions for a part of their
ideas and a part of the storage and retrieval of the
information they need to carry out their assigned tasks.

Along with thie awskening, there haus been an on-
campus awakening in many of the CIC institutions and
elsevhere to the needs for a new type of specialist to
help withh the ever changing job of instruction and re-
search. This new type has & whole host of names. He
is called a "media specialist” with the title of "director
of commnications", he may direct a "center for learning"
or he may carry many other titles. He is a service func-
tion but with a new approach.

In the history of colleges and universities in the
United States there has been a continuum of relationships
between faculty and administration. At one end of this
continuum is the faculty dominated institution whereby
all matters are left in the hands of the faculty, and the
administration has only the task of providing sufficient
funds to allow the faculty members to carry out the tacks
they determine to do. At the other end of the continuum
1s the administration dominated institution wherein the
edministration determines what the faculty shall do and
provides them only the dollars to do those tasks. Un-
doubtedly, there are no examples of the extremes of this
continuum, but it is readily apparent: that there are
many, mary points on the continuum &t which institutions
fall, and it 1s unlikely that any two institutions fall
exactly at the same point.

In many institutions there has grown up a group of
"gservice" departments or orgunizations. The most common
of these is the Physical Plant. In more recent years
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universities have determined that there are certain service
functions which they can perform for themselves although in
the past they mey have been done by independert coatractors.
The most common of these is printing. TIn both of these
instances, however, the client-sgency role has been played
to a greater or lesser degree. In other words, the depart-
ment or school requests that certaln services be performed
and the agency performs these services to the best of its
ability. Consultation is culled for and advice is often

" given but, essentially, the relationship is that of a buyer

and & seller. If the department has the money, the agency
will normally perform the task although it may not agree
with the methods prescribed or that the outcome is' appro-
priate.

Thie new type of speclialist mentiored sbove does more
than the typical "service" worker. These are professional
people in the academic gense of the word, schooled both in
educational methodology and in educational technology. In
addition they have an evangelistic function to perfornm.
They go out and find uses for their service agency. They
not only find uses, but they consult at & coequal level
with the faculty on which fuactions of the service agency
should be employed to allow the faculty members to reach
their goals. It is at this unique functioning level,
therefore, that we see ECS as a supra-service agency
being developed.

The local campus director of ECS must of necessity
become thoroughly familiar with the educational-technology
hardware with which he works, but &t the same time, he must
be a developer who, on his own iaitiative, attempts to
secure uses of the system by the faculty of his institution.
He takes his lesson from many sources: the salesman, the
assoclation executive, the educational innovator and many
others.

We see the ECS campus director becoming thoroughly
involved in campus development. He must understand the
administraticen of his campus. He must kaow how various
deans work, what the role of the department head is, how
the school faculty or the university faculty operate. He
must understand the politics of the iunstitution. He must
know what educational work secures support readily and what
does not. He must know the campus leaders and opinion
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makers, those whose judgment is respected, and he must be
ready to involve these people in order that others may
follow. i

!

| Undoubtedly, he will utilize the telephone, make
{ personal visitations, and take opportunities to address
large and small staff gatherings. He will have regular
! mailings: perhaps & general newsletter to some groups §
and specielized mailings concerning the interests of i
other selected individuals. i

He will not work in isolation, for the ECS system will )
[~ : be utilized at least half an hour daily for conference calls )
. between ECS directors who will discuss and outline how each
of them is handling specific problems. They will also dis-
cuss vhat subject matter arees are seemingly the most
interested in ECS and thus what areas he might best work
e in. Methodology of approach will also b & prime subject;
for discussion among the ECS directors.

YRR TR T T

He undoubtedly will build up & file card system so
that he can, whean taiking on his own telephone in his own
office to other ECS directors, pass along information about
who is, for example, the most irterested micro-biologist
on his campus when the discussion gets arourd to biologists'
coommnication reguirsmnts He will exchuange via slow-scan
television, facsimile, or the mail detailed case histories,
newspaper articles, magazirie sectione, or advertising liter-
ature, all of which he can utilize during personal visita-
tions or as special mail pieces to0 interested faculty members.
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He will be very sware of the radio, television, motion g
picture and audio-visual users on his campus. He will maine-
tain a constant liaison with the people directing these
activities and will be resdy when called upon by faculty
members to discuss and suggest ways that these local supra-
service agency people can be conteacted and approached. He
will, of course, maintair a close liaison with the admin-
istration, both academic esnd fiscal, s> that he is aware
of the2 desires and plans for the developrmeat of all of the
forms of communications on his campus.

He must also act as the iaterface with the coomunica-
tions technicians. In other worde, he reeds to know what
services can be provided by the local telephone company,

¥
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under what rules they operate with the locel institution,
and what intra-campus services they offer so that he can
improve the local use of the telephone as well as the
inter-campus use.

In addition to all of the above functions, he must
perform the normal functions of & department or section
head. He, of course, must hire the people who will work
with him i.e. the local technicians and clerical staff.
He must direct their operations, supervise their work
and be certain that his local system does work in the
way it's supposed to.

He must maintain the local schedules and be certain
that they are met. He must keep the required financial
records and file these promptly with the ECS-CIC director.

He must assure the continuance of local housing and supplies.

He must maintain adequate liaison with the local CIC
representative and with the local campus business office
to be certain that these people are aware of his activities
and that they receive regular reports of them.

The ECS local campus directors work with the CIC-ECS
director o whom they report. The CIC-ECS director must
be thoroughly aware of local conditions on all of the CIC
camrpuses and must be in a position to provide leadership
and ideas to the ECS locel campus directors &s well as pro-
viding a liaison with non-CIC universities so that ideas
generated elsewhere can be integrated into the CIC system.

The ECS-CIC director must at the same time provide
the financial reporting to the CIC as a body and must

" maintain liaison with the administration and financial

officers on the campus on which he is housed. He must

" provide the proper cocrdination of schedules and main-

tain the central switching facility and any normal central
office functions.

He must be responsible for final approvel of all
individuals hired by local campus ECS directors and, at
the same time, he must be responsible for hiring & chief
engineer for the system and the necessary clerks, telephone
operators, etc. to maintain the central office function.
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He, of course, must maintain a liaison with the overall
‘ ECS developments so that interconnection between the various
X pilot models can be readily established and the exchange of
1 information cen flow smoothly.

f We believe these functions can be performed by the
: following people at or about the level of support indicated.

Central Office

| The Central Office would be manned by five full-time
1 people: & director, a chief engineer, a traffic clerk/

] secretary, and two full-time operators. There will be

b B need for extra labor.

An annual budget follows:

! Director $13,000
- Chief Engineer 11,000
i Traffic/Secretary 5,000
- Two Operators 5,000

Extra Lebor . k,000

Supplies and Expenses 5,000

(Including travel,
telephone & normal
office supplies)

TOTAL: $43,000

Following are job descriptions of the individuals
called for above.

A. Director 'é;u '%
1. Supervise all operations. | 3 |
2. Tn cooperation with the Local Office Directors -

and with approval of CIC and NAEB/ECS establish and enuncilate
policy.

3. Make schedules for both programming and switching.

k. Be responsible for relations with the CIC com-
mittee or supervisor.

5. Be responsible for relations with the NAEB or
the contractor.

H_Q; - 6. Be responsible for hiring the Central Office
o T. Recruit candidates for Local Office and Pro-
Jects staffq.
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8. Approve those hired for the Local Office
and Projects staff.
9. Maintain a constant liaison with and super-
vision of Local Offices and Project Orfices.
10. Make contrects or arrangements with the
host institution for Local and Project Offices.
11. Establish relations with the host institu-
tion for the Central Office campus.
12. Make budget for the Central Office operaticn.
13. Approve budgets prepared for Local Office
and Projeqt Office operations.
14. Combine all budgets and secure spprovel of
same from CIC committee and ECS Project Director.
15. Handle the distribution of all funds re-
ceived from the appropriate sources.
16. laintain eppropriate liaison with common
carriers.
17. Maintain a liaison with CIC/ECS Redio com-
mittees who sponsor projects.

B. Engineer

T, Supervise all technical matters throughout
CIC/ECS.

2. Develop a technical policy in cooperation
with engineers at Local Offices.

3. Make out the switching schedules.

L. Regularly inspect all Local facilities and
consult with Local Office engineers.

5. Supervise the maintenance and repair of
ECS/CIC owned equipment.

6. Recruit engineers and operators for Local
and Central Office staff.

T. Approve the hiring of Local Office engineers.

8. Maintain eppropriate liaison with the Tele-
phone Company Engineering representative.

9. Act in the absence of the director.

C. Traffic clerk[Secretagx
1. Make and distribute network program logs and

switching logs.

2. Keep a record of requests and actions from all
sources.

3. Keep the financial record for the ECS/CIC
project. '

L. Do secretarial work as required.
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3 D. Operators f%
: 1.7 Be responsible for switching and monitoring A
2 as needed.
g 2. Do maintenance and repair work on ECS/CIC
4 equipment. g
3 E. Extra Labor '
! 1. Weekend and other reiief of operators and B
A traffic clerk/secretary A S
‘f Supplies and Expenses if‘
A 1. Includes normel office supplies, travel, E
.§ long distance, and technical supplies. o)
1 Local Office E
; Each of the 11 Local Offices would house a full-time 1@
E director and full-time engineer with a part-time traffic 3
3 clerk/secretary. !
3 An anmuel budget for each local office follows: 1
2 Director $10,000 1
] Engineer 8,000 :
Traffic clerk/Secretary 2,000 3
. (balf-time) ]
Extra Lebor 3,000 3
Supplies and Expenses 3,000 ¢
(including on-cempus 3 |
transportation) .
TOTAL: $26,000 E .
Job descriptions of the local office persomnel follows: d

A. Director =
1. Supervises local operation. | o |
2. Helps develop network operating policies in o
cooperation with the ECS/CIC director.
3. Develops consistent local policy.
4., Mainteins relations with the local CIC rep-

resentative. _ | T
3 o 5. Makes the local budget. |
- i “ 6. Recruits the local engineer and traffic B
- B c]erk/secretary L
T. Maintains dayhto-day relations with the host s
institution. ‘ B

112




8. Maintains day-to-day relations with the local
Telephone Company representative.
9. Promotes the use of ECS on the local cempus and
arranges for the scheduling of locel needs.
10. Arranges for locel participation in ECS uses
when these originete elsewhere.

B. Engineer §
: 1. Helps develop the technical policy for the
network in cooperation with the Chief Engineer.
2. Develops local technicel policy consistent
with the network technical operating policy.
3. Meintains and repairs local equipment.
4. Maintains lisison with the local Telephone
Compeny engineering personnel.
5. Does local switching.
6. Responsible for transporting and installing
ECS/CIC equipment on & temporary basis.

C. ‘Traffic‘clerk[Secreta;x
1. Makes local schedules and distributes them.
2. Keeps the locel financial record.
3. Performs normel secretarial and clerical func-
tions.
k. Does switching and other minor technical
qperations‘as required.

D. Extra Labor
1. Menpower as needed o provide weekend and
vacation relief for any member of the liocal ECS Office.

E. Supplies and expenses
1. Normel office supplies, long distance, end

travel.
‘ 2. Local transportetion including the rentsl
of necessary vehicles in cooperation'with the host insti-
tution.

Summary of Administrative Design

A full-time central office staff would be meintained
on one of the cooperating campuses. Individual ECS offices
would be mainteined on each of the cooperating campuses.
Host institutions would be responsible for the provision
of space including heat, light and power, to house all
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ECS/CIC operations as their contribution to the project.
A summary of annual operating budgets follows:
Central Office staff $ 43,000

Eleven local office 286,000 "

staffe 3 $26,000 each
TOTAL: $329,000 £

System Operation

The ECS system will allow basically for three general

types of communication.

1, Telephonic coomunications :

2. Narrow band non-verbal communicetions

3. Broad band verbal or non-verbal communications

Under item 1 above, telephonic communications, the

ultimate goal is to allow any professor on any CIC campus
to dial any other professor on any other CIC cempus. In its
most useble form, this would mean that & professor on one
campus could, by dialing a three digit code on lLis phone,
secure the dlal tone on any other campus, following which
he would then dial the normal four digit extension number
of the professor he wented to reach. When not familiar
with the numbers et the remote campus, he could dial & four
digit code on his own cempus, reach the local ECS office
and there obtain the number of the party he wished to reach
on the remote campus. If the number was not availeble it
would then be possible to reech the operator at the remote
campus by agein dialing the three digit coile and then the
operator single digit number at that campus. Professors
would, of course, over the months of operation maintain their
own private listing of numbers of counterpart professors
'wigg‘whqm they converse regularly.

. By following this same procedure and using en instru-
ment labeled chairman's control console, | the chairman or
originator or organizer of any conference call could dial
directly the people who were to participate in the confer-
ence call, place them sequentielly on a hold position, and
then by opening the switches, put them all on the line at
the same time. This would be further automated by use of
& pre-punched tape or card dialer.

For Item 2 above, the same sort of direct distance
dialing system would be utilized working this time through
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& universal date set to which any of the non-verbal trans-
mission equipment could be attached. Thus, if a professor
wished to converse with a colleague at a remote institution
he wouid dial on his stendard disl telephone the three digit
code, and then the four digit extension number and make con-
tact with the remote professor. Laying the phone aside then,
he would go to the data set and using the dial there would
use the three digit code to reach the remote campus and
again the four digit extension number that would be tied

to the non-verbal equipment in the remote professor's

office and once this contact was made, throw a switch and
have the non-verbal equipment reeady to use. Returning

then to his regular desk telephone he would carry on what-
e¢ver verbal conversations he wanted and when the time came

~ he would be able to transmit a picture by slow-scan or fac-

simile or to use the eléctro-writer for the exchange of black-
board type material, or use a teletype so that print material
of this kind could be exchanged. Thus, the professor would
bave not only verbal communicetions but also tke non-verbal
communication paths established through the normal dial tele-
phone procedure. .

Agein, using a chairman's control console, similar
arrengements for the transmission of non-verbal material
could be made with several professors at several remote
campuses using the procedures outlined immediately above.

Item 3, verbal and non-verbal broad-band material would
be transmitted on a pre-arranged scheduled basis with switche-
ing operations performed at both the lccal and the system
ECS-CIC offices. Thus, at the prescribed time, switches
would be thrown in each of the offices to be interconnected
end in the central ECS-CIC office through a cross-bar
switcher in that central office to allow for such broad-band
Interconnection. At this stage, FM radio material, medium-
speed data material or long distence Xerox-type material
could be put on the line and transmitted to or received by
one or all of the remote locations.

By adopting the broader of the two technical designs
to follow, universities would also provide themselves with
television and high speed data transmission.

Little has been said about the number and types of
non-verbal equipment that would be required on each campus.
Certainly the wise way to start would be to arrange for
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each cempus to have at least one of the various types of
equipment currently available. It is presupposed that
this equipment is portable, can be moved from point to point,

or can utilize other distribution systems to get 1ts output
to various places. ‘

INTERCONNECTIONS BETWEEN CIC-ECS AND OREGON ECS
AND RESOURCE MODEL ECS

It is currently believed thet interconneciion should be
made between the switching center for CIC-ECS and the switche
ing center for ECS Resource Model. While it is not antici-
peted that direct dialing would be possible from any of the
campuses of the CIC to locations within the ECS Resource
Model, nevertheless it would be possible, working through
an operator elther at the ECS-CIC or the ECS-Resource Model
center, to effect such a connection. Thus, by going to a
little more trouble, the professors on the CIC campuses
could telk and exchange information with others in the cities
of Boston, Philadelphia, New York and Washington.

It 1s also anticipated that there would be an inter-
connection available -- at least part-time -- betweern the
CIC-ECS central and the Oregon ECS central. Some of the
functions of the CIC-ECS central would be to connect Oregon
to the ECS Resources model central. Others would be to allow
commnication between CIC members and the Cregon model. Inas-
much a8 little is known of the amount of convertation or use
that would be made of such s system, 1t is anticipated that
two or three lines should be placed in operation on a direct
order basis several hours each working day.
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CONCIUSION

The ECS-CIC portion of this study has attempted through
an involvement of 371 faculty members of the eleven
institutions of the CIC to determine what ideas these indi-
viduals have about an interuniversity communications systenm,
and how they react to the ideas of others.

The eight year history of cooperation between the
universities of the Council of Ten and the University of
Chicago as managed through the Committee on Institutional
Cooperation has provided us with s solid foundation on
which to build. While this resulted in some imbalances in
our research effort, it nevertheless allowed us to proceed
farther and faster than would have otherwise been possible.

The research plan was simplicity itself, and the fact
that 262 proposals were generated, 3161 separute copies of
these proposals were mailed to the cooperating faculty
members and 1904 response sheets covering these proposals
were returned is evidence of the kind of cooperation that
was obtained.

The further cooperation of Prof. Warren Selbert, Head
of the Media Research Unit i Purdue, and one of his gradu-
ate students, Mr. Richard Kiimosky, has been invaluable.
Miss Carol Shelly, a programmer for the Purdue Computer
Center, and Dr. S. N. Conte, the Director of that Center
have given generously of their time and effort in writing
the new program that was necessary for their computer to
gilve us the tebles in the RESULTS section.

The interpretation in the DISCUSSION section was, we
believe, & useful attempt at organizing the mass of datae
obtained into a reasonable number of problem areas. We
describe some problems fecing universities in these
selected areas in order that the reader would have & back-
ground against which to measure the results of the pro-
posals. There are undoubtedly other problems facing
universities and colleges today, but any list would
certeinly include those we have used.

The present areas were determined through procedures
which involved faculty perticipants in the study. Their
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suggestions of communications uses and their evaluations
of proposed uses for an interinstitutional communications
system brought out the following areas of concern for
priority attention:

1. Research activities
2. Administrative problems
Instruction

Access to library or reference services at
distant institutions

Seminars and Colloquie

Non-teaching services for students

Continuing education and pubiic service activities
Radio broadcasting

The attempt earlier in this section to describe more
fully the management function of an Educational Com-
munications System and then specifically how that system
would work was necessary in order that the reader of this
report could have a little of the flavor of the ideas and
developments with which our group has wrestled throughout
the year.

We believed in the summer of 1965 that universities
end colleges were rapidly being forced into the develop-
ment of an Educational Communicetions System. We now have
talked ECS with hundreds of individuals; we now have dis-
cussed interinstitutional communications among ourselves
and our immediate colleagues .over countless hours; we now
heve studied the problem at great length; we now are more
than ever convinced that such & system is inevitable in
%he development of higher education in these United States.




TECHNICAL DESIGN

FOR

INTERSTATE (MIIWEST) MODEL

EDUCATIONAL COMMUNICATIONS SYSTEM

William J. Kessler
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SUMMARY

This report constitutes a translation of the educa- .
tional requirements of the Interstate (Midwest) Model as
defined by the Associate Directors of the Midwest Model,
James S. Miies and John H., Glade, into practical hardwere.

The report provides & description of two alternative
communications networks 1nterconnect1ng the eleven CIC
institutions in the Midwest.

Network A is & mediuvwm-band multi-medie conmunicetions
service within the conmon-carrier concept based on the
Telpak tariff structure.

Network B 1s a privaete wide-band microwave system
providing all the services available with Network A without
the time-sharing restrictions in addition to a high
resolution television channel with accompanying program
audio.

A comparison of costs of owning and operating the
private wide-band microwave system versus the cost of the
equivalent services leased from the conmon-carriers is

presented at the end of this section.




NETWORK A
OUTLINE OF REQUIREMENTS

Network A constitutes a flexible electronic communications

- gystem intercornecting the eleven CIC institutions. These

institutions of higher education with the three-letter
identifier code used in the attached drawings are:

Institutions Location Code
Univereity of Chicego Chicego, Illinois écam)
University of Illinois Urbane, Illinoie URB)
Indiena University Bloomington, Indiena BMT)
University of Iowe Towa City, Iowa I0C)
University of Michigan , , Ann Arbor, lMichigan (ARB)
Michigan Stete University  East Lensing, Michigen LNS)
University of Minnesota Minneapolis, Minnesota MNN)
Northwestern University Evenston, Illinois EVS)
Ohio State University Columbus, Ohio (cLB)
Purdue University Lafayette, Indiana (1AF)
University of Wisconsin Madison, Wisconsin (MAD) -

Functionelly, the communications system proposed shall
exhibit the following features:

I. Telephone/Narrow Band Dete Transmission Service

(1) A twelve trunk telephone system, linking to-
gether the eleven CIC institutions, dedicated tc the full-
time use of the educational community on each campus. Any
telephone subscriber set on any campus may disl eny tele-
phone on any other cempus through & manually operated switch-
board at the network Control Center to provide network control
and coordinastion. .

(2) The dial access and transmission switching
facilities shall be such as to permit the interconnection
of narrow-band analog or digital date devices on & time-
shared basis with telephone service at the user's option.
The narrow-band enalog or digital data devices include
(but are not resitricted to):
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a) Teletypewritersl with punched tape trans-
mitter and receivers.

P b) Slow-speed facsimile trensmitters and -
receivers.

¢) Electrowriterl type recievers.

4 “ “ These devices may be interfaced with the telephone line

through a telephone sub set to provide dialing and signalling
E or a custom dial/signalling interface unit which forms an

. integral part of the data device. The Midwest Model

Specifications also call for additional telephone lines on

each campus terminating in "plug-in" type terminal blocks in

selected offices (chairmen of each department for example)

so that an existing cempus telephone line is not pre-empted

during those periods when the ECS dete mode is in use.

e et .
i it

o s

II. ' Broadband/high-speed dete transmission service.
E The flexibility of the commnication system shell be such
3 that the transmission facility mey be converted into e wide-
- : band analog or digital data transmission system as the educa-
E tional requirements dictate.

| IIT. The wide-bend transmission facility described in

2 IT above shall be availeble conveniently at the user's
option in place of,not in addition to, the telephone/narrow-
bend date facility described in I above.

INTERCAMPUS NETWORK FACILITY

The transletion of the Educational Specifications of the
5 Interstate (Midwest) Model into the engineexing requirements
o discloses that the required interstate/intercampus telephone/
; narrow-band dete network requirements can be achieved
economically through the use of Telpak A, or the equivelent,
offered by the common carriers. The interceampus telephone/
date network proposed in this report therefore considers a

Itre terms "teletype" and "electrowriter" are proprietary terms

; belonging to the Teletype Corporation and the Victor

L Comptometer Corporation respectively. However, these terms

1 are used in this report in a generic sense to represent
similar devices of different manufacture in the interest of
simplicity.
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4] full duplex Telpak A circuit or equivalent availeble between
any two institutions at any time.

A Telpek A transmission facility is (compared to the
common volice-grade telephone circuit) & relatively broad-
band transmission circuit which can be subdivided (with
suiteble terminating equipment) to provide either:

a) 12 voice-grade telephone/narrow-bend date circuits,

b) A single broad-band transmission facility.

It is importent to recognize that the facilities/
services stated in (a) and (b) above are available on an
either/or but not both basis. It is these two choices
aveilable to the user as the educational commurications
requirements dictate which provide the flexibility demended
by the educational specificetions. :

The intercempus Telpek A facility provides full duplex
service. That is: commmunications (broed-bend as well as
telephone/narrow-ba.nd date) in both directions similtaeneously.

The continuous frequencv range--or bendwidth--available
through Telpak A in the broad-band mode with an A-1 Chennel
Termination is 20 ke/s. Since U8 ke/s of transmission
spectrum is allocated by the common carriers for Telpak A,
it is hoped that the telephone company cen meke available
more efficient channel terminstion equipment which will meke
available to the user a larger percentage (40 to 45 ke/s)
of the 48 ke/s spectrum space.

The facilities provided by Telpak A, B and C and the
teriff structure as filed with the Federal Communicetions
Conmission end with the Public Utility Commission in most
states of the U.S. between exchanges are as follows (as
of August 1966): .

Classification Carrier Spectrum Maximum Number Per Airline
Assignment Telephone Grade Mile per
Chennels Month

Telpak A 48 ke/s 12 $15.00
Telpek B 96 ke/s 2l 20.00
Telpek C 240 ke/s €0 25.00

Telpak D 960 ke/s 240 45.00




Additional non-recurrent and recurrent termination
charges per broad-bend terminel and per telephone circuit
are as follows:

TIype of Service  Non-Recurrent Chg. Recurrent Chg.

Telephone Grade $10.00 $15.00/mo.
20 ke/s Broad-band 70.00 100.00/mo.

The educational specifications call for termination of
intercampus facilities in terminal blocks or campus switch-
boards.

NETWORK SWITCHING AND CONTROL

An essgentinl feature of the ECS communication facility
is that control of the network configurstion (that is,
telephone/narrow-band data or broad-band date) and that
commnications tariff control be vested in one location to
ensure good coordinetion and advantageous use of the builte-
in flexibility. This requirement introduces the concept of
the ECS MASTER NETWORK SWITCHING AND CONTRCL CENTER.

The NETWORK CONTROL CENTER, or NCC, mey be located at
the campus of one of the CIC institutions or at & convenient
off-campus location. The requirement of convenience seems
to dictate that the NCC be located on the campus of one of
the CIC institutions. '

Clearly, this choice will dictate the network con-
figuration and the intercampus network mileege costs.

One of the simplest network configurations is a
"Round-Robin" type of intercomnection shown in Figure 1.
This configuration exhibits two advantages and dis-
advanteges which are irmediastely epparent. They are:

Adventages: ‘
(a) Simplicity and lower intercomnection costs due to
reduced intercempus mileage.

(b) One degree of improved reliebility due to provision

of alternate routing of any one segment of the full duplex
interconnection fails.
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Disadventages:

.. (a) Lack of flexibility. The assignment of any one
segment to one of two possible network modes (telephone/NB
Dete or Broad-band Deta) cormits other campus terminals
(which use the subject segment for network continuity) to
the same mode if full duplex operation is desired.

(b) The difficulty of éxercising network control

from any one selected point withcut duplicating Telpek
facilities along the "Round-Robin" route.

As a convenient (but arbitrary) reference, the total

round-robin distance connecting all CIC institutions has
been established at 1528 miles.

An equally simple, but more flexible and expensive,
intercempus network configurstion is s "Spoke" system in
which the NCC is located ideally so that it forms & hub

in the center of the network end the connecting links form
radials or "spokes" to each campus.

A mileage chart cen be constructed as shown in Figure 2
80 that the total airline interconnection distances mey be
tebulated and compared with each of the CIC institutions
serving as the hub. The chart discloses that the intercampus
airline distance is a minimum if Chicago is selected as the
location for the NCZ. Such a network configuration with
Telpak A circuits branching out from the NCC in Chicago to
the remaining ten CIC institutions is shown in Figure 3.
However, by taking advantage of the reauced rate per unit
of bandwidth available with Telpek B and Telpak C by com-
bining two or more Telpek A circuits along the same general
direction into Telpsk B or Telpak C circuits results in
.significant reductions in interconnection costs.

For exsmple: The interconnection costs for the simple,
but inflexible, round-robin configuration becomes: 1528
miles x $15.00/milefwo.=$22,920/mo. for all eleven

Institutions. The monthly cost for the simple spoke system
with Chicago as the NCC is:

1740 miles x $15.00/mile/mo. - $26,100/mo.

. Combining Telpak A circuits into Telpek B and Telpak C

circuits as shown in Figure 4 results in a monthly cost
calculated as follows:
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Total 'I'elpak A Milesge

MAD - MNN
I0C
LNS - ARB
- LAF
IAF - BMY
IAF - URB

L

MAD

CLB

e n nnon i

229

146

50
203

G2
("
792 miles

Total Telpak B Mileage

CGT - INS

.
-

165 milee
155 miles

Total 'I'elpak C Milea_gg

COT - LAF
CGT - EVS
EVS - MAD

109
10

= 10
= 220 miles

TOTAL INTERCONNECTION COST

Telpak A at $15.00/mile/mo x 792 miles
Telpak B at $20.00/mile/mo x 165 miles
Telpak C at $25.00/mile/mo x 228 miles

TOTAL . . .

saving over the configuration of Figure 3 of:
... $26,100 - $20,905 = $5,195.00/mo.

Caereful reference to the network conf iguration shown in

reveals that the use of Telpek B and Telpek C
provides the equivalent of a sep
original requirement of the educ
the NCC to each campus plus
a8 spares for future
Telpak A each betwe

Figure 4

huu

3 & ¥ s
"
S SLL ANy o foe 64T e Ll e il 1

$11,905
3,300

—5.65T

$20,905,/mo
Thus. the network configuration of Figure 4 provides a

arate Telpak A circuit (the
ational specifications) from
‘vhe equivalent of two Telpak A
growth between EVS and MAD and one spare
en CGT and EVS and CGT and LAF.

There mey be reason to assume that educational and

administrative factors mey outweigh purely economic matters
in selecting the best campus location for NCC. Figure 5 shows
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an alternative network configuration and monthly cost estimate
obtained by epplying the foregoing principles to a system in

Which the NCC is located on the Purdue campus in Lefayette,

The monthly interconnection cost calculated as before
becomes: :

]

Totel Telpak A Mileage

MAD - MNN = 229
MAD -~ IOC = 146
LAF - URB = 70
LAF - BMI' = 92
LAF - CLB = 203
INS - ARB = _51°

= TOl miles

Totel Telpak B Mileage -

LAF - INS = 196 miles

= 196 miles \‘ . i

Total Telpak C Mileage S S

LAF - CGT = 109

COT - EVS = 10 /
EVS - MAD = 10 | e
= 220 miles T

TOTAL INTERCONNECTION COST

Telpak A at $15.00/mile/mo x T9L miles = $11,865 o
Telpek B at $20.00/mile/mo x 196 miles 3,920
Telpek C at $25.00/mile/mo x 228 miles = 5,700

$21,485

or $21,485 - $20,905 = $580 per month additionsl. This is
less than $53.00/mo. per imstitution. On & per-institution 4

basis, the total interconnection cost of $21,485.00/mo. g
becomes: -

$1953.18/per month per institution.

Each Telpek A circuit when utilized in the broad-band date
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SIMPLE "SPOKE® CONFIGURATION

FIGKE 3:
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mode is provided'wifh‘oné voice~grade telephone circuit for

coordination purposes and is automatically switched with
the broad-band channel. '

THE NETWORK CONTROL CENTER

The primary function of the Network Control Center is to
provide interinstitutional control and coordinstion of the
communication facilities. Control of the interinstitutional
trunk cirquits may be accomplished by use of manual switch-
board with enough operator positions to accommodate ell of
the interinstitutional trunk lines.

A functional "one-line! schematic ‘diegram of a network
control center is shown in Figure 6. Each line shown to the
telephone switchboard is a Telpak A or equivalent connected
to each CIC Institution divided intc 12 voice quality/NB
deta telephone circuits. The exchange must therefore be
capeble of accommodating 11 x 12 or 132 trunks.

The broed-band switching facility shown in Figure 6 is
a manual 12 x 12 matrix type crossbar switcher capable of
switching signals up through a hendwidth of 10 megacycles
(adequate for television) as in-surface sgainst obsolescence.
This is currently aveilable as an off-the-ghelf item of
equipment which will provide simultaneous switching of the
auxiliary supervisory voice circuit &s the broad-band -
channel is switched. The pushbuttons corresponding to esch
"cross-point" are illuminated when depressed %o provide in
effect a network configuration "status board."

Crossbar switching represents the ultimate in switching
flexibility in that any incoming circuit can be switched to
any combination on all ocut-going circuits simultaneously
as well as back to the originating point to provide a
"loop-back" configuration suitable for testing purposes.
Eleven of the twelve inputs and outputs are assigned as
shown to the eleven CIC -institutions. The remsining twelfth
input and output switching bank is assigned to the network
control center to permit receiving and transmitiing ("drop"
and "insert") from any bruad-band date channel simultaneously.
As shown, the "drop" and "insert" switching bands are each
provided with a 1 % 12 broad-band menval switch to vermit
convenient selection of e wide variety of data interface and/
or channelizing equipment.
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Eech Telpak A circuit is provided with & two-position
sg%ectorswitch'with & control line leading back to the Telco
(céntral office) to permit convenient selection of the
Telephone/NB Data or Wide-Band/Date transmission mode. A
network mode selector switch is to be provided for each cf
the eleven Telpak A circuits although only one is shown in
Figure 6. Again, the Telephone/NB date or Wide-Band/Dets
transmission modes are availsble. on a shared time basis to
be scheduled as required through the NCC Traffic Manager.

It should be emphasized that one of the significant
obJectives of the ECS Project is to provide for the ter-
mination of a single brosd-band {ransmission rfacility intoc
appropriate chanrelizing trensmission equipment to be
located at each campus terminal &s well as the Network
Control Center. 1In this manner, any required combination
of bandwidths and communication services can be derived
through the technique of Frequency Division Multiplexing
to eliminate the "either/or" mode selector switches wnd
hence the time-sharing restrictions. This arrange..at is
not currently possible under the existing tariff structure.

Some of the possible full-duplex channel combinations
deriveble from & single broad-band Telpak A are:

1. 11 telephones plus 18 teletypes

2. 15 ke/s ™M Program Service (or data) plus 18
teletype or one telephone

3. 5 ke/s AM Program Service plus 18 teletype plus
2 telephone :

k., Etec.

':Lf:‘&"': .-, : IS

The combinetions techuically possible are endless and are
determined only by the modulation capabilities of the

. modulator, the transmission channel bandwidth availsble and
~ the charnelizing hardware. | |

st

L ) X S,

THY: INSTITUTIONAL COMMUNICATIONS CENTER

' The educationsal. specifications define a need for an
Institutional Communications Center (ICC) to be located at
each CIC Institution including the campus on whick the NCC
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is located. Clearly, the Institutional Communications
Center may be combined with the Master Network Control
Center on the "hub" campus.

A one-linz runctional diagram of the ICC is shown in
Figure 7. This is similer to the NCC in many respects
although much simpler since only one group of twelve
Telcphone NB Date trunks and only one full duplex Broad-
band/Deta channels with a single mode selector switch are
involved. It is noted that the 12 Telephone/NB Data
circults interface through a simple man patch panel with
normal through plugs before being routed ¢ the campus
switchboard to provide convenient access for testing or
other special purposes. :

The principal function of the ICC office is to provide
e termination for the Board-band/Deta circuit and to be the
"home base" for the broad-band terminel date equipment since
it is not practicel (at least initially) to extend the broad-
band circuits to multiple campus locations.

THE CHAIRMAN'S CONFERENCE CONSOLE

An interesting feature of the Midwest system is a
"Chairman's Conference Console." This is & dial/pushbutton
console similar to a custom "Call Director" in which a
department chairmen at any one CIC institution, for example,
mey establish an "Electronic Conference" with his faculty
counterparts at any one or all CIC Institutions.

The Conference Console will permit the "Conference
Chairmen"” to dial eny cempus extension (through the operator
at the Network Control Center) place the extension on "Hold"
to permit dialing other campus extensions up to ten. The
Conference Chairman, through the medium of illuminated "Hold"
and "Tie" buttons, may exercise complete control of the
conference. Each console (one at each CIC institution) will
also be provided with plug-in connectors to accommodate the
usual date equipment as shown to permit the exchange of hard
copies of slow-scan televisiorn displays. The console would
be connected to the intercampus lines through the manual
patch panel on a pre-arranged schedule.

A’ sketch illustrating one possible leyout for such a
custom switching console is shown in Figure 8.

136




VIINGD SNOIIVOINAD TVNOIINLIISNI

Steuey sz uezy e3eg | , e
e2uITRU0D 933 Tes ] ,

8,USHITID

IWYNRTING PUSGPROIE ZT X T

SIBAT0IY s3eg
Bma\nz .

SR

syeq G4 Io/pue
(xe1dng) $3TAIITD  IDTOA ZT ‘ S o o1 I
*0p suoydrey o7 -\v

sasq aN/suoydetel

JeydITMS pusqgpeolg 2T X T

s

P

Aruitoxt provided by Eic:

E\.




TERMINAL EQUIPMENT COST SCHEDULE

In addition to the intercampus Telpak A network costs
quoted earlier in the report, a leased communications service
includes & variety of channel termination charges, local line
charges, terminal equipment charges, etc. These additional
charges are further subdivided into the categories of non-
recurrent (or installation/connection) charges and recurrent
monthly charges. <

In the interest of simplicity, it is assumed that each
CIC institution will (at least initially) be provided with
identical terminal equipment facilities until & recognizable
utilization pattern is established.

Since no attempt is made in this report to establish
precisely the quantity of terminal equipment required at the
individual institutions and the Network Control Center, a
tabulation of the unit charges and minimum quantities for
such items as channel terminations, terminal equi pment, and
interface equipment costs for the Iastitutional Communications
Center (ICC) are tebulated in Figure 9. The unit costs
shown in each category may be readily extended or reduced to
any quantity. The absence of figures in non-recurrent
charge columns indicate the unavailability of the particular
terminel equipment from the common cerrier. In'these cases,
the recurrent monthly cherges constitute rental charges
directly from the equipment manufacturer and includes
maintenance charges.

Item 2 in Figure 9 refers to & "Universal" Dete Fhone,
A "Universal" Dete Phone is an ECS concept and is a stendsrd
diel telephone equipped with a date sub set connecter or
Jack so that & wide variety of data sets can be attached
after the circuit is established. The interface equipment
required by a specific data set to meet the common-carriers:
transmission requirements would be an integral part of the
data set rather then the "Data Phone," This concept eliminstes
the absurdity of leasing n standard Deta Phones for use with
n deta sets (of which there are many) which only serves to
increase the cost of the service and clutter up & desk with
multiple special-purpose dial hand sets. No such device is
currently offered by the common-carriers. However, all
negotiations up to the date of this final report suggest that-
solutions to this problem are under serious and responsible
consideration and that new tariff filings may be made by the
time ECS is ready for service.
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ECS 1s faced with an important and significant alter-
native in this respect. This alternative involves the use
of acoustical and inductive couplers wit™ standard telephone
subs:riber sets to provide a legal (¢r rather a not illegal)
coupling between the data set and telephone circuit. Such
coupling devi-es are already available and in use on s

limited basis for specific types of data sets or business
machines.

Improved techniquez and interface equipment can be
developed. ECS has nothing to lose in the process of
developing further such approaches to the problem of mul-
tiple Date Phones. The wide-spread use of existing and
improved acoustical and inductive couplers will prove to
be either a satisfactory legal scliution to the existing
tariff problem or encourage an obje:tive review of the
problem by the common-carriers and thus hopefully lead
to the development and filing of new tariffs which will
obviate the need for acousticaifinductive couplers.

The tabulation shown in Figure 9 represents something
of an over-simplifi:atior of the commcn-:carrier tariff
structure. Furthermore, the tariff rates are not always
uniform in all states. Hcwever, its use does provide a
"ball park" figure of probable ~csts for decision-making
purposes and can be readily refined for any specific
situation.

Figure 10 is a tabulation of the terminal equipment
cost schedule for the Network Centrol Center (NCG) lc-ated

at the hub of the network as well as the interipstitutional
r.ztwork costs.

TOTAL MINIMUM COMMUNICATIONS SYSTEM COST SCHEDULE

The total minimm communiations ccs*t schedule involve
ing & minimum of the terminal devices at each terminal
location may be established by summing up “he following:

1. Total inter-campus ne*work charge.

2. Minimum temination/terminal equipment charge for
each ICC (each institutional cost multiplied by eleven).
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3. Minimm termination/terminel equipment/switching
charge for the NCC.

4. Estimated local campus telephone line-extension
charges.

The minimum non-recurrent and recurrent monthly charges
with totals in each category are tabulated in Figure 11.

The totals for the non-recurrent charges (summation A)
and recurrent monthly charges (summation B) provide the
final form of the equation below:

Total cost for n months = 9,593 + n36,888
The initial (non-recurrent) and the monthly cost on a

per institution basis is obtained by dividing each term of
equation by eleven.

1
< by [
Y i
=T " jianid!

it . i S VY P R




NETWORK B
THE MIDWEST MICROWAVE SYSTEM

Network B is & wide-band privai : microwave system
’ cepable of providing & high quality, multimedia, multi-
channel conmunications system free of the time-sharing
restrictions of the leased Telpak system characteristic

of Network A.

The Midwest wide-band microwave communicetions system r
has been desigred to provide simultanecusly the following i
channel facilities:

1. Twelve voice-grade telephone circuits between each o
CIC Institution and the network switching centrol centers. Sl
This is equivalent to a separate Telpak A facility identical L"f
to the conmon-carrier facilities described in the main body
of the Preliminary Design Report. 5l

2. One wide-band data channel suitable for use with
high-speed digital and analog data terminal equipment.

3. Four narrow-band digital dats transmission channels
suitable for use withk teletype terminal equipment snd
punched card/tape transceivers.

k. One 15 ke class AAA radio progrem channel inter-
connecting the 11 CIC institutions.

5. One 4.5 me television channel with sccompanying
15 ke program sound channel.

6. A service chanrel running the entire length of the *
microwave system to facilitate maintenance, and ‘j_I

T. A fault-alarm channel to facilitate maintenance of
the microwave system. <)

The charnel facilities provided by the microwave
system are sumarized oa a "Channelizing Diegram" shown in
Figure 12.

The complete Midwest microwave communications system
is made up of the following major hlocks and subelements:
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The Microwave carrier

&) Repeater buildings/land
b) Towers/antennas
¢) Microwave transmitters s, receivers, and repeaters.

The multiplexing equipment

&) Telephone

b) Wide-bend dste

c) Narrow-band date
d) Redio loop

e) Television

f) Television sound
g) Service channel

h) Fault alarm chammel

Terminel Equipment

a) Telephones

b) Dial switchgear

c) Facsimile trensmitters/receivers
d) Teletype transceivers

e) Electrowriter transceivers, etc.

I. The Microwave Carrier

The microwave carrier system configuration is shown
in Figure 13. The microwave carrier follows the same routing
a8 the common-carrier Telpak paths shown in Figure 5 of this
Report.

The channelizing diagram, Figure 12 of the report,
reveals that the base band of the microwave carrier system
must be wide enough to provide simultaneously & minimum of
60 voice-grade chennels over one segment of the system
(Larayette-Chicago), wide-band and narrow-band date channels,
and a 15 kc radio program channel in asddition to & 4.5 me
television channel with accompanying program sound.

Although microwave carrier hardware currently available
exhibits the necessary base bandwidth (approxima.ely 8.0 mc)
to accommodate all the channels on a frequency allocation
basis, a detailed analynais of the performance characteristics
of a single microwave chaimnel with all of the diverse
channele "stacked" on one bateband has revealed that the
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fjé overall performance on a system of the size proposed would
g be unsatisfactory at the present state of the art.

. The baseband of a micorwave carrier can be divided into

7 600 or more telephone circuits to provide satisfactory

telephone service. However, this is possible only because

of the random statistical nature of speech signals end the

rendom usage pattern of the 600 channels by 600 pairs of

individuel users. For example, consider the following

"nonrandom" experiment. L

If a group of telephone subscribers using & microwave
carrier capable of handling 600 unrelated conversations were T
to recite, on cue, the same phrase simultaneously, it would 1
teke less than 10% of the users to overtex the carrier system | {
modulation capability so severel: that intolerable distortion 1
would be produced. As a consequence, the message would be
unintelligible. The telephone companies depend similerly on
the random dialing hebits of their subscribers to provide
adequate switching facilities. ) '

Television signals, because of their periodic or non-
random nature and because the same signal is distributed over
a very wide bandwidth, do not exhibit the rendom properties
of many individual speech signals. Wide-band date signals-
beth anelog and digitel-exhibit similar "high-loading"
characteristics. The consequence of all this to the system
bardware designer is that 4.5 mc of TV frequency spectrum
space transmitting & highly redundent signal is equivalent in
terms of modulation requirements to much more than 4.5 me
of ordinary multiple-channel speech spectrum space. This
fact seriously restricts the meximum modulation percentage
allocated to each type of channel "stacked" on a single
microwave carrier if severe intermodulation distortion is
to be held to acceptable minimums.

Therefore, the microwave carrier system described in
this report utilizes two separate microwave carriers - one
for the television and accompanying sound channel and the
other for the message (telephone) channels, 15 ke radio
program channel and medium-band date chennels. The two v
microwave carriers, however, share the simultaneous use of .- 4 {
much of the common physicel facilities such as buildings, .
towers, antennss, wave guide runs, etc.
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At this stage of the microwave cerrier design, deteiled
path surveys and & study of the evaeilability of frequency
chennel assignments have not been made.

Accordingly, the following assumptions have been made.

1. The average length of the microwave paths will be
25 miles. .

2. The average tower height will be 225 feet above
ground level.

3. The gverage entenna size will be 10 feet in
diameter.

4. The average cost of land acquisition and access
road construction to each repester site will be $3000.00.

The entennes are to be tower mounted with wave-guide
type feed lines to eliminate the cheaper antenna./ref].ector
combinations which result in excessive side-lobe radistion
which generally complicate the frequency &allocations problem
in congested areas. The tower mounted antennas have also
been equipped with plastic radomes to prevent the formaetion
of ice on the antenns feed horn and to present a more
symmetricel sphericel shape-to minimize wind-loading effects
on the supporting tower.

The more expensive heterodyne type or non-remodulating
microwave repeaters have been used as much a&s practical to mn
provide the best possible overall system performance the
present state-of-the-art permits.

Long experience with extensive microwave systems operated
by the common-cerriers, pipe-line and electric power utility
companies have demonstrated that interruption of primary power
service is the most common single factor responsible for
system feilure. Accordingly, the cerrier system described in
this report is fully transistorized and battery powered with -
e battery charger continuously operating to maintain the R
charge level. During a primary power outage, the batteries =
will continue to operate the qquipment satisfactorily for B
elght hours. This period is usually more than adequate to
restore primary power.
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The total cost of the microwave carrier system reduced to
total capital outlay and annual qperating/maintenance cost is
developed and sumearized in Figures 14 through 19.

II. The Channel Multiplexing Equipment

The multiplexing equipment which electronicelly sub-
divides the wide microwave baseband into a large number of
individual narrow bendwidth channels is listed and priced in
Figures 20 and 21. Figure 20 lists the multiplexing equipment
required at each end terminal, through terminel, and 3-way
terminal to provide the diverse channels shown in the
channelizing diegram of Figure 12. Figure 21 1lists the
multiplexing equipment for a 5-way terminsl required at the
Network Switching Control Center (NCC) at Lafayette, Indiana.

The 4.5 mc television video and sccompanying 15 ke
program sound multiplexing equipment is connected to the
microwave channel designated as the TV channel and all the
remaining multiplex equipment is connected to the second
micorwave channel designated as the message/date channel.
Of course, the TV channel may be pressed iuto service (on &
time shared basis) as a high speed data channel.

I1I. The Terminal Equipment

The terminal equipment necessary to complete the
message/data/television system may be classified into the
following categories:

a) The telephone system/disl switching facilities

b) The digital/analog date equipment

a) The Telephone System

The telephone system proposed for use with the microwave
communications system is a dial-to-dial access system with
complete ring-down and ring-back signaling facilities. A
small local dial exchange is provided at each CIC institution
8o that up to 100 campus telephones may gain dial access to
any one of the idle interinstitution trunks. A mein “endem
dial exchange switcher located at the system control/
switching center provides access, in turn, to an available
trunk to the appropriate institution and finally to the
telephone number dialed.
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END TERMINAL/THRU TERMINAL/3-WAY TERMINAL
MULTIPLEXING EQUIPMENT
ITEM DESCRIPTION QUANTITY UNIT COST TOTAL COST

12 VOICE ~-GRADE CHANNELS :
L A

1 Combination rack/power suppllies 1 $ 1,575 $ 1,575
2 Group modem shelf 1 100 100
3 Group modem 1 475 475
4 Group flanking network 4 65 260
5 Basic supergroup unit ] 3720 370
6 Group carrier shelf & comm. eqpt. ] 1,320 1,320
7 Group carrier selector 1 375 375
8 Master oscillator shelf 1 1,600 1,600
9 Charne! carrier supply shelf 1 100 100
10 Channel carrier selector 12 300 3,600
n Supergroup receiving shelf 1 100 100
12 Supergroup sending shelf ] 120 120
13 Channel shelf and alarm 1 200 200
11 Channel modem and cable 12 Lho 5,280
15 Terminal shelf & alarm 1 185 185
16 bowire E & M Term. units 12 280 3,360
17 Baseband amplifier ] Lo 4o
114 Baseband attenimpedance match 1 60 60
TELEVISION PROGRAM SOUND
_———————— 2]
19 Program Sound Sub-carr. Trans. 1 375 375
20 Program Sound Sub-carr. Recv. 1 55 575
RADIO PROGRAM SOUND (5kc)
21 Sound Sub-carr. Trans. 1 374 35
22 Sound Sub-.carr, Recv, 1 . 575 575
WIDE_BAND DATA CHANNEL -
23 Dats Sub-~carr. Trans. 1 2,000 2,000
24 Data Sub-carr. Recv. 1 3,000 ,000
TELETYPE DATA CHANNg_
25 Teletyne Sub-carr. Trans. ] 675 2,700
26 Teletype Sub-carr. Recv. 4 675 2,700
TOTAL COST (A) 31,780
Total Annual Maintanence at 4.5% (B) 1,430

“ FIGURE 20
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S5-WAY TERMINAL MULTIPLEXING EQUIPMENT

ITEM DESCRIPTION QUANTITY  UNIT COST TOTAL COST
120 VOICE-GRADE CHANNELS

1 Common Eqpt. rack/power supplies 1 $ 1,305 $ 1,305
2 Channe! racks/power supplies 2 1,575 3,150
3 Group: modem shelf 1 100 100 .
4 Group modem 10 475 4,750
5 Basic supergroup unit 2 370 740
3 Group carr/common eqpt. 1 1,220 1,320
7 Group carr. selector 5 375 1,875
8 Master oscillator shelf 1 1,600 1,6
9 Channel carr.supply shelf 1 100 100
10 Channel carr. selector 12 300 3,600
n Supergroup carr. shelf 1 90 90
12 Supergroup carr. selector ! 485 L8s
13 Supergroup recv..shelf 1 100 100
% Supergroup recv. hybrid ) 280 280
15 Supurgroup recv. unit 2 560 1,120
16 Supsrgroup send shelf ] 120 120
7 Supergroup send hybrid 1 215 215
18 Supergroup send unit 2 ) 220 4o
19 Channel! shelf and alarm 10 200 2,000
20 Channel modem & cable 120 Lo 52,800
21 Baseband amplifier 5 400 2,000
22 8aseband attenuator 5 60 300
23 Signal shelf 10 185 1,850
2k Signal units 120 280 33,600
TELEVISION PROGRAM SOUND ‘!lgkcl
L ————\
25 Program sound subcarr. Transm. s 375 1,875
26 Program sound subcarr. Recv, 5 575 2,875
RADIO PROGRAM SOUND (5ke)
27 Sound subcarr. Transm. 5 375 1,875
28 Sound subcarr. Recv. 5 575 2,875
WIDE BAND DATA CHANNEI.‘
29 Data subcarr, Transm, 5 2,000 10,000
30 Data subcarr. Recv, 5 3,000 35,000
TELETYPE DATA CHANNEL
f———— — — " ]
3 Teletype subcarr., Transm, 4o 675 27,000
-] Teletype subcairr. Recv. Lo 675 27,000
TOTAL COST (A) 202,440
Totsl annus! meintenance ot 4.5% (8) 9,120

FIGURE 2!
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The telephone switching system proposed for the private
microweve system is a fully automatic dial-to-dial access
system since supervisory control at the network control
center is not required.

It is recognized, of course, that the use of a non-
common-carrier micorwave system necessitates the use of non-
leased termination/terminal equipment. The telephone
subscriber sets sre no exception. This, in turn, neces-
sitates the construction of local subscriber lines from the
switching facilities to the telephone instruments. Obviously
this &also means duplicate telephone instruments on the desks
at key locations on each campus where ECS facilities are
desired such as research centers, libraries, offices of deans
and other administrative/faculty officers. Under certain
circumstances, which must be explored in detail, the inter-
connection of private tacilities with the common-carriers
at switching interfaces may be possible.

b) The Digital/Analog Date Equipment

The date terminal equipment consists of:

a) Electrowriter type transceiver

b) Facsimile receivers and transmitters
c) Teletype transceivers

d) Cheirmen's Conference Console

e) Television scen converters

Figure 22 is a tabulation of a minimum list of terminal
equipment meeting the initial requiremerts of each of the CIC
ingtitutions. Figure 23 is a tabulation of the minimum
terminal equipment for the System control/Switching Center.
Figure 24 summarizes the total system multiplex and terminal
equipment costs. It will be observed that only one scan
converter receiver/transmitter pair has been provided for
the Midwest model. This has been done because of the avaeil-
ability of & wide-band TV transmission channel on a full-
time basis, and the high cost of slow-speed scan converters
which are still regarded &s experimental devices from both a
hardware and utilization standpoint.

IV. Supervisory/Maintenance Channels

a) Service Channel: A full duplex party line
service channel is furnished to provide necessary conmunications
for coordination between maintenance personnel without
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interfering with the regular channel facilities.

b) Fault Alarm: The fault alarm system provides
sutomatic indication of repeater location and nature of
equipment fault to expedite maintenance of the system. Five
faults occurring at each remote repester location can be
reported automatically as follows: -

1. Microwave equipment failure

2. Primary power failure

: 3. Tower beacon/side light failure
£ L, Unauthorized building entry

i 5. ©Spare

el T gy Lt T

FINAL SYSTEM COST SUMMARY AND CONCLUSION

The total cost estimates for the microwave carrier, the
multiplex switching, and terminsl equipment are summarized
in Figure 25 to yield a grand total for the complete Midwest
Microwave Communications System.

The Final System Summary Sheet includes an estimate to
cover detailed engineering costs and installatioh of the
system as well as an estimate of the annual operating power
costs for the microwave repeaters.

The final cost is expressed in terms of the formule:
Total Cost = €A + nZB |

Where A is the capital outlay costs
and B is the annual operating costs
and n is the number of years.

Combining all the A and B costs yields the following total
cost formula:

Total Cost = 4,674,881 + n506,037

The performance standards of the microwave communications
system described is equal to or better than standard toll
quality. This is due primarily to the selection of the best
aveilable microwave and multiplexing equipment manufactured
privarily for the common-carrier market, and the performance
margine designed into the system. It should be noied also
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that the frequency allocations and modulation plan used in
multiplex equipment conforms to CCITT standards* developed
originally by the Bell System. Thus the use of the basic
12 voice-channel group (Telpac A) as a basic building block
permits an orderly expansion to hundreds of channels as
well as interfacing with any of the common-carriers should
such an opportunity eventually arise.

COST COMPARISON OF PRIVATE MICROWAVE COMMUNICATIONS FACILITY
WITH EQUIPMENT LEASED SERVICES.

The cost of leased services are based on the equivalent
facilities provided by the Miiwest private microwave system.
They are:

1. Twelve (12) voice circuits identical to tbe
circuits available with Network 4.

2. One (1) party-line type 20 mc facsimile/WB data
channel equivalent to Telpak A with type Al termination.

3. Four (4) teletype/NB Deta circuits from the
Network Control Center (NCG) to each Institutional Com-
muniications Center (ICC).

4., Ome (1) full duplex 15 k¢/15 ke AM/FM radio loop.

5. One (1) full duplex 4.5 mc TV channel with
accompanying program sound channel.

The initial and annual leasing costs for full-period
service equivalent to the facilities provided by the wide-
band private microwsve system are sumarized in Figure 26.
Thus the cost formala for the leased services is:

Leased service cost = 7,200 + nl,262,966

*The CCITT is the International Teiephone and Telegraph
Consultative Committee which is & body of the Internationsal
Telecommunications Union (ITU, an agency of the United
Nations) headquartered in Geneva, Switzerland.
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The cost formula for the transmission facilities provided by

the private microwave system is: ‘
Prvt. Microwave cost = x +ny = 3,445 + n810,340 §
Where Y includes the cost of operating and meintenance as %‘

well as 6% annual interest on the capital outlay. 3

Figure 27 is a plot of these two cost formul - shown ;
together for convenient comparison. It is dramatically 2 4
evident that construction of a private microwave system E
is not justifiable unless the communications service/facilities g
are required over a period of at least U years, the equal-
cost, or "pay-out" time for the private microwave system.
The significent transmission cost reduction possible with
the private system over the leased costs, over an extended
period of ten years for example, is also demonstrated.

The foregoing comparison is based on the interinstitutional
transmission costs only and does not include the terminal
hardware such as telephone instruments, teletypewriters,
facsimile transceivers, electrowriters, etc., as was done in
Network A and Network B. The cost figures for such terminal
equipment as tebulated for Network A and B (which are not
equivalent!) caa be compared separately after the required
quantities are established and can be expected to yield
similsr conclusions.

PRIVATE MICROWAVE REGULATORY CONSZIDERATIONS

One importart point with regerd to construction and
operation of a privete microwave system by ECS or any other
educetional group is that while such an approach overcomes
mary common-cerrier tariff restrictions, the private micro-
wave apporach is not free of undesirable regulatory restrictions.

The construction of private microwave systems for
either educational‘or‘commercial/industrial applications is
regulated by the Federal Communicetions Commission under two
separate parts of the FCC Rules aad Regulations. They are:

1. The Television Auxilisry Broadcast Services
Part Th, Subpert F of FCC Rules &nd Regulstions
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2. The Tndustrial Radio* Services, Part 91, Subpart L,
of FCC Rules and Regulasioas

Licensees operating under the Yelevision Auxiliary
Broadcast Service (Part T4) are restricted to the trans-
mission of broadcast program materials only (TV broadcast
station interconnection:§ with closed circuit communications
channel facilities permitted only as an incidental function!

On the other hand, iicensees opersting a closed-circuit
network under the Industrial Radio Services (Part 91) are
restricted to a maximum RF bandwidth of 10 me. It is
generally recognized smong responsible and competent engineers
that a maximum RF spectrum space of 10 mc per microwave
channel using the frequency modulatiorn (FM) method of
modulating the microwave carrier will not provide adequate
overail performance for long haul systems. The transmission
impairments in terms of video baseband width, signal-to-
noise ratid, etc., due to the restricted FM devietion
permissible are particularly severe when even a small number
of communication channels are "stacked" on the video signal
and in fact unsatisfactory for the transmission of television
programs alone.

A number of courses of action are available to the
planners of multi-medis educational microwave networks:

1. Flan an educational TV broadcast station inter-
connection network licensed under Part T4 and intended
primerily to handle broadcast program meterial with com-
munications/data charmels as an incidental function.

2. Plan a closed-circuit micorwave system licensed
under Part 91 with a request for waiver of the existing FCC
rules to permit assignment of two contiguous 10 me chennels
for use as a single 20 mc assignment. The Texas Educational
Microwave Project (TEMP) is an operational exsmple of this
approach. However, it should be recognized that this is an
exception to the existing ‘ules and Regulations and there is

*The term Radio is here used in its broad general sense
meaning the transmission of information over electromegnetic
radiations without the use of wires, which includes fixed
point-to-point microwave transmission.
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no absolute assurance that additional exceptions or waivers
will be granted.

3. ©Since it is generally recognized that the per-
formence of long-haul microwave systems operating under the
Industrial Redio Services section is not satisfactory, the
educational interests with the support of the industrial
interests formelly request the Federsl Communications
Commission to esteblish new rules permitting 20 me
(preferably 25 mc) microwave channel widths for long-heul
epplications. If this approach fails, conceivably the FCC
could be persusded to meke such rulings on a case-by-case
basis.

k. Establish a non-profit educational common-carrier
corporate entity that would be eligible to operate & multi-
purpose microwave system as & miscellaneous or limited
common-carrier.
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EDUCATIONAL COMMTINICATIONS SYSTEM
ider «STATE (OREGON) MODEL

Kenneth L. Warren
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INTRASTATE (OREGON) MODEL

METHOD

As in the other ECS models, development procedures in
Oregon were devised to achieve broad, representative involve-
ment and participation in the work of design.

Methods used to arrive at educational specifications for
the intrastate (Oregon) model of the Educational Communications
System were develcped and carried out by institutional repre-
sentatives to the Oregon ECS project, who were appointed
by institutional executives of the Oregon State Systems of
Higher Eduv:ation member colleges and wniversities.

Activity for the purpose of collecting information to
determine educational specifications for the intrastate model
began in October of 1965. Institutional representatives were
cornivened for briefing, orientation, and development of pro-
cedures to be used in designing the intrastate model. The
concensus of that meeting was that the first and most
important step in deciermining specific educational communi-
cations needs ir Oregon would be conversations and interviews
with facv' 'y msmbers, academic and administrative, of all the
instituti. ..z of the Oregon State System of Higher Education.

Concurrent with the on-campus discussions, the associate
project director was conducting a series of interview/infor»
mation conversations with representatives of state government,
members of the Chancellor's staff, and various interinstitu-
tional groups not directly reached by institutional
representatives. After a series of on-campus interviews by
the institutional representatives, the associate project
director personally visited several campuses for follow-up
discussions with interested faculty members, to explain the
ECS concept further and to detail development of the formative
stages of the intrastate model.

The rpose oI these weeks of conferences, interviews
b ’ ’

telephone calls, and presentations was to obtain as complete
and as composite a picture as possible of educational
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communicatiors needs, desites and problems, primarily through
their arti:ulation within the State System of Higher Education,
but with coxsideraticz and concern also for the role and
involvemert of state govermnment,

Following this relatively informal process, & survey

questionnaire was devised and widely distributed. Results
clcsely corroborated these of the earlier discussions.

RESULTS and DISCUSSION

Discovered Needs

The investigations outlined above led to the conzlusion
that there does exist in the Oregcn State System of Higher
Education a need for more effective means of educational com-
munication, both for administration and for instructional
uses. The smaller components of the Oregon State System
particularly expressed a need to be in closer touch with
larger institutions, nct -only for administrative functions,
but also to avail themselves of greater instructional

potential through access to larger certers of academic activity.

The need for more converience and speed in exchange of
information between irstitutions of the Oregon State System
of Higher Education was also articulated, especially in cases
where any form of documentation is required, whether for
purposes of administraticn, instruction, library operation,
or research.

Other needs discovered in the Oregon study relate to the
followirg areas:

1. Continuing Educatior: Many persons now recognizing
the need to coutinue their educaticns, professional and other-
wise, are spread thrcughout the state of Oregon in relatively
small groups. There is a need to reach these persons more
effectively and converiently with instructional materials and
assigtance from a certral facility where teaching talent and
facilities are readily available.

2. Library Operations: There is & need for mere rapid
tracsmissior of library materials between institutions. This
would be particularly helpfui to smaller components of the
Oregon State System of Higher Educatio:, although larger
institutions have also indicated difficulties in expediting

174

e SRS




e e e e S U T e e e e gt e e
i R R R P e M

e «w f‘f,i"fé.;s;r._ :.J

delivery of materials from one campus to another. Another
basiz need in library operations is for reduction of labor
and effort in control, orgenization, and access to stored
informatior.. Aithough this need may be felt most promi-
nently within each individual library's operation, it exists
at the interiustitutional level as well, primarily because
of the lack of a more comprehensive system of information
transmission.

3. Administration: With the growing trend toward
automated procedures for registration, maintaining student
and faculty records, business transactions and other
functiors dealing with the admiristration of institutions
of higher education, there is a need for speed and flexi-
bility of communications. In the Oregon State System of
Higher Education, for example, while there is already heavy
reliance on computing equipment to conduct business affairs,
many payroll and accounting functions sre carried out at
the departmental and campus business office level largely
by hand-processing techniques. There is a demonstrable need
for speedup in daily communications and circulation of
documented information.

k. Location and Retrievel of Research Data: As research
ectivities place mcre emphasis on electronic data processing
equipment, the need grows to locate and retrieve such data
more effectively. This process is conducted not only between
the individual researcher and the computer, but between com-
puters themselves.

5. Exchange of Instructional Information: As institu-
tions of higher education become more aware of their
interdependence, and of the desirability of exchanging
instructional materials, the need for a transmission systei
becomes more apparent. The needs of the college instructor
should be considered in terms of the potentials of elec-
tronic interconnection, especially as these potentials relate
to practical requirements for instructing larger numbers of
students, for providing students with unusual academic
resource., and for directing students' study.

Acedemic and auministrative personnel in the Oregon State
System of Higher Education have also recognized and articulated
the need for communication outside the State System, and out-
side state boundaries, particularly so that they may take
advantage of research and administrative developments that
may be generated elsewhere.
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Educational Schifications

An educational specification, for purposes of this dis-
cussior, may be defined as & statement of a job to be accom-
plished by the educational communications system proposed;

a statement in terms of the task and not in terms of specific
technology.

A listing of educational specifications can be derived
from the foregoing section on Discovered Needs. In the con-
text of the intrastate model, we can list the individual
educationai specifications pertaining to this study.

A system of electronic interconnection is proposed
within the State of Oregon, initially linking the nine
institutions of the State System of Higher Education and the
State Capitol. By forming the interconnection on this basis,
acequate geographic and demographic coverage would be
achieved,

This interconnection will be designed to meet the
following specific requirements:

l. Permit libraries to 2xchange materials and infor-
mation, particularly graphic ‘naterials, more rapidly and
more efficiently. The State ifikrary at Salem would be
included in the interconnection.

2. Allow administrative offices in the Oregon State
System of Higher Education (campus-to-campus and Chancellor's
Office to campuses) to be in more direct contact with each
other. Offices of business affairs, registrars, chief
administrators, public affairs and continuing education on
each campus wculd be included under this specification.

3. Provide for exchange of instructional information
such as lectures, course segments, and demonstrations, so
that faculty members wonld have access to a broader range
of resources and the opportunity ror greater utilization of
teaching capabilities.

L, Extend the capability of the Office of Independent

Study, Division of Continuing Education, to provide lecture
and other course information to individual enrollees.
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5. Expand transmission capabilities for inter-campus
use of electronic data processing equipment in research
activities and administrative functions.

6. Allow for individual faculty access, probably through
departmental offices, to the Educational Communications System
for a variety of transmission and reception uses.

T. Include the Capitol Building at Salem in the basic

interconnection system in order to expedite appropriate
liaison activities.

In sum, the Educationsl Communications System intrastate
model will be designed with the intent of aiding and encour-
aging effective communication, using whatever medium is
appropriate, throughout the Oregon State System of Higher
Education and with related State Government activities.
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Further Implications of the Educational Communications
System Project in Or-gon

Activities in connection with the Educational
Communications System (ECS) project in Oregon have re-
sulted in the development of considerable information
about projects regarding educational communications
in eddition to, and apart from, the drafting of a
design for an intrastate educational communicetions
system.

While the primary effort has been in the direction
of fulfilling the requirement for accomplishing the
Oregon intrastate model design, contacts and conversa-
tions in conjunction with this effort have led to
involvement of the ECS project, to varying degrees, in
concurrent and/or related projects within the State of
Oregon, particularly in governmental and other Oregon
State System of Higher Education activities. Further,
at least one privately-supported institution of higher
education has expressed a desire to be included in, or
et least have access to, the proposed intrastate educa-
t.onal communications system. (Although the primary
direction of the Oregon project for ECS has been based
on linking institutions of the Oregon State System of
Higher Education end the State Capitol, privately-
supported institutions of higher education were con-
tacted with a view to informing them of the project, and
inquiring of their interest in.its development.

A listing of these concurrent and/or related
activitieg includes:

1. Interinstitutional Committee on Computer
Activities, Oregon State System of Higher Education.

2. Department of Finance and Administration,
Oregon Stsate Government.

3. Development projects of the School of
Engineering, Oregon State University.

k. Technical Services Progrem.

5. Service planning activities of the Division
of Continuing Education, Oregon Stete System of
Higher Education.

6. Post-High School Stugy Committee.
17
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T. Western Interstate Commission for Higher Education.

Perhaps the closest relationship between the ECS Oregon
project and the activities listed gbove exists with the
Interinstitutional Conmittee on Computer Activities (ICCA).
This group has conducted a year-long study of computing and
data processing needs of the Oregon State System of Higher
Educetion, culminating in a Preliminary Master Plan. 1In
this Preliminary Master Plan, the ICCA bases the development
of communicetions linkages for computer activity between
Oregon campuses on the ECS Intrastate Model design. The
aims of the ECS project in Oregon and of the ICCA Master
Plan are closely consistent witheach other in establishing
electronic communications links interconnecting institu-
tions of the Oregon State System of Higher Education. In
Tact, the ICCA budget item for communications was based
on recommendations end information in the Oregon ECS model.
Iiaison between the ICCA and the ECS Oregon project has
resulted in exchange of information, ideas and contacts
of mutual benefit. It has resulted in tentative
reliance on the implementation of the ECS model in Oregon
to bring into operation the plans of the ICCA for com-
puting and data processing in the broad areas of instruction
and research, and administration and service.

The Department of Finance and Administration of the
State of Oregon, in its outline of "A Unified Information
System" for the State of Oregon., cites a heavy flow of
information between state orgenizations, within state
departments and between non-state sources and the state.

Its Unified Information System would be implemented on the
basis of a "federation" of state and locally supervised
computer facilities, coordinated by linkage with an
Information Index. The report states that "A statewide data
communication and switching network . . . seems both
desirable and feasible." Several questions remain to be
discussed vis-a-vis the mechanics of an intrastate educationel
communications system, and the State of Oregon Department of
Finance and Administration, which administers state-contracted
telephonic communications facilities. Some administrative
detalls will also be of concern to the Department, insofar

as these affect normal operational and administrstive functions
of the Department. Some of these questions and details have
to do with such things as modification of campus and state
capitol switchboards and incoming lines; anticipated
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volumes and types of usage on ECS lines; feasibility of
having separate EIS facilities as part of, or adjacent to,
state government facilities; and overall compatibility
with other state communications systems. It should be
mede clear that these are all "nuts and bolts" items, and
offer no serious deterrent to overall accmplishments of
the intrastate model design. All of the questions that
have been raised have been otfered in a constructive
manner, with full assurarce that cooperation and assist-
anze will be available on request. :

The School of Engineering, Orcgon State University,
on April 15, 1966, submitted a proposal for research
and/or related activities to +he U. S. Commissioner of
Education for support through autborization of the Bureau
of Research. This proposal was titled "An Investigation
of the Feasibility of the Use of Telelecture and
Electrowriter Systems to Teach Graduate Engineering
Courses at Remote Locations", and makes specific mention
of the ECS study findings in Oregon as well as pointing
out that systems used in the School of Engineering pro-
posal could easily become part cf any intrastate communi-
cations system established in Oregon in the future.

A State Technical Services Program, based on Public
Law 89-182, the State Technical Services Act of 1965, has
been drafted by the Division of Planning and Development,
Oregon Depaiiment of Commerce, tc provide terhnical
services and research information to Oregon business and
industry. Projects include a technical information center
for dissemination of information on an unlimited range of
subjJects, and a technical rescurze service based on
development of a data bank of advanced technical and
scientific material. One intent of the stste program is
to "... use computers and other modern methods of communi-
cation to make available ... new knowledge being generated
by state and federal research." Implications of an intra-
state communications system such as the ECS design are
readily apparent here.

The Division of Continuing Education, Oregon State
System of Higher Education, thrcugh its Office of
Independent Study, has expressed high interest in the
remifications of an intrastate communicatiors system.
Possibilities for utilization of such a system, which
could help reduce the gap between the correspondence
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course student and his instr.ctor and enrich the student's
learning experience by presenting course material visually
as well as verbally, were siated earlier in this report.
Potential use of oral communi-ation in the development of
multi-media courses offered by Independent Study hes been
explored, patterned to a limited degree after the methods
of Dial-Access Informaticn Retrieval Systems (DAIRS) now
operating on some campuses in other states. Consideration
has also been given to the future possibilities of
Computer-Assisted Instruction (CAL) for presenting
Independent Study course offerings. In both these areas,
an intrastate educational communi:ations system would

be of primary necessity.

A subcommittee of the State's Educational Coordinating
Council, the Post-High Sclool Study tommittee, has noted
with great interest the developments in comnection with the
ECS Oregon study as they relate to the potential capability
of aiding and encouraging greater flow of information
between all institutions of higher education in the state.
Included among the concerns of the Post-High School Study
Committee are the areas ¢of need and eduzational spec1f1ca-
tions cited earlier in this report.

The Western Interstate Commission for Higher Education
(WICHE), through its director of special programs in higher
education, has expressed a high level of iuterest in develop-
ment of an intrastate communications system in Oregon as it
might have implications for the total concerns of WICHE.

One particular applicaticu might be in development of con-
tinuing education programs for administrators.

The ECS study in Oregon has implications for privately-
supported institutions of higher education. Response from
Pacific University in Forest Grove, about twenty miles west
of Portland, indicates a strong desire to be included in
initial stages of ECS development in Oregon. This point
is maede with particular reference to litrary interconnection,
but also includes other dimensions of education. Basis for
expression of this desire at thtis point in ECS development
rests on the concern that inclusion of privately-supported
institutions at a later date would be extremely difficult
from the standpoint of obtaining additional funds and also
because of other administrative and mechanical factors
that might arise if the Oregon project begins to take shape
and move along without inzlusion of, or provision for,
participation by private colleges and universities in Oregon.
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Livrariaas of the Oregon State System of Higher
Education, and the State Librarian, have commented
favorebly on the proposed intrastate communications
system. The Ad Hoc Committee on Special Library
Service has stated "Every effort should be made to
coordinate . . . with the Educational Communications
System . . ." The State Librarian feels it "essential"
‘that the Oregon State Library be tied in to any future
Educational Communications System, and is "most anxious"
to be a part of such a system. The Oregon State
Librarian has overlepping responsibility and concern
between government and education, and perhaps sees
more clearly than most the inherent potentialities
of a statewide communications system.

Confronted with the foregoing compilation of
pPlans, projects and ~ommitments, all of which bear some
relationship to the ECS project, it would appear that
two main conclusions are evident:

l. To a very significant extent, ECS in Oregon
has provided impetus for developmert of ideas and
the encoursgement of projects nderway.

2. Activities in Oregon relating to ECS have
progressed to the point where they depend, in varying
degrees, on the implementation of the ECS project.

RECOMMENDATIONS

Administrative Degign

The ECS Advisory Committee has predicted that the
administrative, or manasgemsnt, aspects of ECS will be
of' central significance. By the nature of the project,
this management group is & part of the university
structure, with both the university orientation and
the technical expertise to work cicsely with adminis-

.trators and faculty members on the application of tele-

comuunications teckniques to educational problems.

This role underlies the various operational tasks

listed below.
The fcllowing administrative outlines would appear

t0 be appropriaste for staffing and functions of Campus
ECS Centers and the Statewide ECS Center.
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‘Caggus‘CenterSgu;er

: Staffed by Campus ECS Manager,‘secretary/traffic

g clerk, maintenance engineer, part-time assistant;

g maintain, schedule end install equipment assigned to
respective campuses. Staffing and operational require-
ments of campus centers may vary with individual

§ campuses because of size and purpose, but the follow- i
| ing functions would be common: (&) scheduling of ﬁ
1 equipment use and circuit time; (b) routine adjust- :
g ments and basic maintenance of equipment; (c) ;
: orientation of local faculties and administrations to ;
. services availsble; and (d) with statewide director, ‘
E Plan orderly development and expansion of the system. :
: Statewide FCS Center §
4 Staffed by Director, chief engineer, secretary/ g
] traffic clerk, and perhaps part-time operating ;
: technicians; cocrdinate system scheduling in conjunction ;
E with campus center managers, consult and plen for :
: orderly development and expansion of the system. The !
: chief engineer would supervise statewide maintenance of §
4 all ECS equipment, train campus technicieans, plan the g
i technical development and expansion of the system, and '
g oversee technical operations of the system. ;
; Procedures to be developed for designation of §
b Campus Center staff members should safeguard institu- g
E tional prerogatives in selection, administrative '
i structure, and coordination activities. L
E Estimated annual salary, wage and costs for ECS y
i -staff members: E
; Statewide ECS Center !
: Director $12,000 ;

Chief Engineer 8,400
Secretary/Traffic Clerk 4,200 i
Part-time wages 6,000 {
Travel, Supplies and Expenses 5,000 §

Total $35,600
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Campus ECS Center

Manager $ 9,800

Maintenance Engineer 6,500

Secretary/Traffic Clerk l,000

Part-time Wages 4,500

Travel, Supplies and Expenses 3,000 .
$27,800

(9 campuses) X
Total 50,200

Estimated annual sdministrative costs:
$285,800

It is estimated that space requirements will be
approximately 1000 sq. ft. for the Statewide ECS
Center and 500-600 sq. ft. for each of the Campus ECS
Centers. It is anticipated that existing arrangements,
under which space is provided at no cost to the
project, could be continued and expanded at the
institutions involved to meet the above requirements.

Technical Design

It will be seen that, as in the previous engineer-
ing section, a "two-layer" technical design was developed,
to provide for leased Telpak service or for broadband
microwave transmission.

Our present purpose is to describe some operational
details of any proposed system.

% Al channelization options must have an adminis-
trative/service channel as a constant. Further, as a
basic part of the system's design, there must be the
capacity to control traffic to all stations on the
system from a central point, thereby placing a bare
minimum of reliance on human dependability at the various
stations. In addition, each campus, through its own
ECS central office, should have switching and channeliza-

. tion control for origination and reception of broadband

transmissions.

It is expected that all ECS lines to campus points
of termination would go through existing campus switch-
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board fecilities. 1In the cases of the State Library and
Capitol Building in Salem, terminal points for ECS lines
would go through the Capitol switchboard.

.
| Each library in the Oregon State System of Higher ;
Education and the State Library would have facsimile f
sending and receiving units as basic permanent installa- :
tions. Bach campus would have a teletype as a basic E
permenent installation in an appropriste location, :
probably in the registrar’s/admissions office, to pro- ﬁ
vide for administrative .coordination and handling ' Q
administrative traffic during pesk need times. 3

At strategic points on each campus, probably
offices of major departments and/or schools, ECS lines
from the campus switchboard would terminate in blocks %
to which appropriate pieces of equipment may be L
attached on demend. These terminal blocks would be
designed to permit conversation plus mechanical trens-
mission of information.

]mlh. b
e

Initial requirements for additional switchboard

Tt ]mﬁ-jV Al IR T NI £

% lines from campus and Capitol switchboards to provide
. ECS accessibility via terminal blocks are indiceated
. below. 4
University of Oregon - 208
Cregon State University 19 ;
Portland State College 150 :
Oregon College of Education 12 E
Southern Oregon College 12 i
Oregon Technical Instituse 12
Eastern Oregon College 12
U/0 Medicel School 6
U/0 Dental School 6
Salem (Capitol) . ye
® Includes two terminal blocks for
.Chancellor's cfiice
® Tncludes terminai block in Portlend data
processing center on Portland State
College campus )
c

Includes terminal blocks for two Continuing
Education office locations, Capitol Building
and State Library
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All totals include msjor departments and/or schools,
and the following separate office functions: President's
; office, business affairs, continuing education, public
. . ‘affairs, registrar/admissions, libraries and campus ECS
centers.

Besides permanent basic equipment installations
called for gbove, individual faculty members would have
access to the educational communications system by means
of a central pool of communications equipment located in
an appropriate place on each campus. This equipment
would be available on demand for use of the individual
faculty member in his instructional, research, and other
acaedemic activities. In the Salem portion of the model,
equipment would be located in the State System broad-
casting studios (basement, Capitol Building) and in the
Division of Continuing Education offices (Finance Building).

em Ll

Campus ECS centers would also have equipment "on line"
for traffic which does not require an individual installa-
tion, and provide for delivery of information received st
the center. BEach center would also have transmission
capability for outgoing traffic, as well.

Estimated inventory of terminal facilities needed for
campus and Capitol ECS use, including permsment basic
installations and equipment "on line" at ECS centers:

3 Tele-
: lecture/ Slow-
Fac- Tele- Data Electro- scan

gimile type phone writer v

3
2

2

U. of Oregon
Oregon State U.
Portlend State C.
Oregon College

of Education
Southern Oregon C.
Oregon Technical

Institute
Bastern Oregon C.
U/0 Medical School
U/0 Dental School
Salem (Capitol)
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Inclusion of a slow-scan TV system initielly linking
the University of Oregon and Oregon State University is
expected to provide adequate opportunity to obtain first-
hand experience in the utilization of these relatively
new devices. Each institution would be equipped with
one transmit scan converter and one receive scan converter,
thereby providing duplex cepebility. The initial 